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EXECUTIVE  SUMMARY 


The  modern  Army  depends  on  electricity  to  meet  the  needs  of  its 
tactical  military  systems.  The  extent  of  the  generating  equip¬ 
ment  needed  to  furnish  electricity  in  the  field  is  a  critical 
concern.  Generating  capacity  requirements  can  be  minimized  by 
applying  state-of-the-art  load  management  techniques.  This 
report  provides  an  overview  of  the  techniques  used,  and  points 
out  that  smaller  energy  management  systems  (EMS)  in  particular 
may  be  applicable  to  tactical  military  systems.  Such  systems  can 
turn  off  noncritical  equipment  and  cycle  a  large  number  of  electric 
loads  on  and  off  so  that  a  significant  percentage  of  loads  are 
off  at  times  of  system  peak  demand.  Other  load  management 
strategies  involve  voltage  reduction  by  utilities  on  a  short-term 
basis,  customer-owned  battery  storage  systems,  and  remote 
control  systems. 

Energy  management  systems  usually  consist  of  controllers,  data 
transmission  links,  field  panels,  modems,  remote  sensors,  and 
remote  actuators.  However,  not  all  components  are  required  for 
an  EMS  to  operate.  The  controller  houses  the  CPU,  memory,  input/ 
output  system  and  the  power  supply.  Software  is  also 
needed  to  program  controller's  functions. 


Many  different  applications  exist  for  energy  management  systems, 
with  their  ability  to  control  conditions  such  as  shelter 
temperature  and  humidity,  system  pressure,  voltage,  watts, 
amperes,  kWh,  power  factors,  electric  loads,  air  flow  and 
other  process  variables.  Equipment  and  systems  controlled  by  EMS 
may  include  air  conditioners,  ventilation  blowers,  space  heaters, 
lighting,  water  heaters,  equipment  heaters,  compressors, 
autoclaves,  X-Ray  systems,  lens  fabrication  machines,  cooking 
equipment,  laundry  equipment,  maintenance  equipment, 
communication  equipment,  computers,  lighting,  and  electro- 
hydraulic/pneumatic  systems. 


The  selection  and  acquisition  of  EMS  requires  consideration  of 
several  user  concerns.  Users  must  clearly  define  the  specific 
mission  objective,  critical  and  noncritical  loads,  equipment 
characteristics,  schedules,  operator  effectiveness,  comfort  and 
process  concerns,  reliability  and  flexibility  considerations  and 
training  needs. 


Additional  user  input  is  necessary  to  define  specific 
applications  and  user  considerations  more  precisely,  to  assure 
that  load  management  can  be  effected  without  detracting  from  the 
military's  ability  to  fulfill  its  mission.  Information  that 
documents  applications  and  user  needs  is  required  to  identify  the 
type  of  energy  management  systems  best  suited  to  the  user's 
mission.  A  detailed  feasibility  analysis,  with  associated 
cost/benefits  of  EMS  application  to  various  tactical  systems  also 
is  needed.  Design  details  and  specifications  must  also  be 
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INTRODUCTION 


1.1  BACKGROUND 

Tactical  military  systems  rely  extensively  on  electric  power  in 
the  field.  The  capacity  of  the  electrical  generating  equipment 
needed  to  furnish  this  power  is  determined  by  peak  demand,  that 
is,  the  maximum  rate  at  which  electric  power  is  used.  Systems 
must  be  sized  to  meet  the  maximum  demand  likely  to  be  required, 
even  though  that  maximum  demand  may  be  needed  only  on  an 
occasional  basis.  Failure  to  accommodate  maximum  demand  can 
result  in  mission  delay  or  failure.  While  it  is  vital  to  meet 
maximum  electrical  demand,  it  also  is  important  to  minimize  the 
amount  of  generating  equipment  that  must  be  carried  in  the  field. 

The  universe  of  applicable  electric  energy  and  demand  management 
devices  is  broad  and  diverse,  stimulated  by  two  parallel 
developments . 

The  first  development  was  the  1973-74  OPEC  nations'  petroleum 
embargo  imposed  on  the  United  States,  and,  more  particularly,  the 
rapid  energy  price  escalation  that  followed.  Prior  to  that  time 
virtually  all  forms  of  energy  were  inexpensive;  so  inexpensive 
that  the  value  of  saving  energy  was  not  sufficient  to  justify  the 


investment  necessary  to  affect  savings.  Higher  energy  prices 
made  conservation  financially  rewarding,  and  thus  created  a 
market  for  energy-saving  equipment.  Similarly,  demand- 
management  technology  has  been  stimulated  by  the  higher  demand 
charges  imposed  by  electric  utilities,  to  encourage  more 
discriminate  power  use  and  thereby  forestall  the  need  to  add 
costly  new  generating  capacity. 

The  other  development  comprises  rapid  technological  progress  in 
the  field  of  microelectronics.  Over  a  10-year  span,  this 
technology  has  become  smaller,  more  powerful,  more  reliable  and 
less  expensive,  and  today  is  being  used  in  buildings,  automobiles 
and  even  appliances.  Applications  in  the  area  of  demand  and 
energy  management  have  been  multifaceted,  given  the  needs 
involved  and  rapid  paybacks  available. 

Electric  load  management  devices  can  be  applied  to  enhance  the 
military's  ability  to  fulfill  its  mission  in  a  cost-effective 
manner.  Such  devices  can  help  reduce  the  amount  and  size  of 
generation  equipment  required,  while  at  the  same  time  improving 
equipment  utilization  and  reducing  fuel  consumption  and  operating 
costs.  However,  most  of  the  applicable  devices  will  require 
"rugged ization"  to  meet  the  needs  of  tactical  systems. 

1 .2  PROJECT  OBJECTIVE 

The  primary  objective  of  this  project  was  to  identify  load 
management  techniques  and  equipment  whose  application  will: 


1)  reduce  the  extent  of  generation  equipment  needed  by  tactical 
systems;  2)  improve  equipment  utilization,  reducing  fuel 
consumption  and  operating  cost,  3)  improve  system 
reliability/availability,  and  4)  permit  better  management  of 
equipment  operation  and  resources  in  meeting  mission  goals.  In 
this  regard  it  was  necessary  to  inventory  existing  and  developing 
technologies,  equipment  and  techniques,  and  then  identify  those 
which  are  most  suited  for  military  tactical  systems  applications. 
Future  development  needed  to  exploit  the  full  potential  of  such 
technologies  for  tactical  military  systems  was  also  defined. 

1.3  RESEARCH  METHODOLOGY 

As  an  initial  step,  En v iro-Management  &  Research,  Inc.,  (E-M&R) 
undertook  a  comprehensi ve  review  of  existing  literature  which 
identified  load  management  techniques,  methodologies,  equipment, 
standards,  testing  procedures  and  manufacturers.  Contacts  were 
made  with  several  organizations  including:  Electric  Power 
Research  Institute,  Edison  Electric  Institute,  National 
Electrical  Manufacturers  Association,  National  Electrical 
Contractors  Association,  Institute  of  Electrical  and  Electronics 
Engineers,  American  National  Standards  Institute,  American 
Society  of  Heating,  Refrigerating  and  Air  Conditioning  Engineers, 
Inc.,  Association  of  Energy  Engineers,  Underwriters  Laboratories, 
Inc.,  National  Bureau  of  Standards,  U.S.  Department  of  Energy  and 
its  various  laboratories  to  obtain  reports  relating  to  electrical 
load  management  and  also  obtain  information  on  planned  research 
and  development. 


A  comprehensive  survey  of  manuf acturers  was  undertaken  to  obtain 
data  and  descriptive  literature  on  current  and  planned  electric 
load  management  systems  and  techniques.  Specifically  the  data 
obtained  on  microprocessor-based  EMS  included: 

•  Model  number, 

•  Type  of  controller  (single-function,  multi-function, 
etc . ) , 

•  Programming  (relay  ladder,  microprocessor-based), 

•  Number  of  inputs/outputs 

•  Functions  that  can  be  performed  (demand  control, 
programmed  on/off) 

•  Equipment  size,  weight,  ruggedness 

•  Operating  characteristics 

•  Electrical  characteristics 

•  Environmental  criteria 

•  Equipment  availability 

•  Program  and  data  memory  capability 

•  Factory  tests 

•  UL  listing 

•  Reliability  data  (MTBF) 

•  Cost  (general  ranges),  and 

•  Ongoing  research  and  development. 

All  data  collected  was  analyzed  in  light  of  basic  tactical 
military  systems  load  management  objectives. 
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The  data  was  also  analyzed  to  determine  the  extent  to  which 


current  and  planned  EMS  equipment  can  meet  the  tactical  system 


performance  requirements  of  military  equipment  and  the  EMS 


capability  for  militarization. 
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Section  2.0 

ELECTRIC  LOAD  MANAGEMENT  TECHNIQUES  AND  EQUIPMENT 

The  concept  of  electric  demand  or  load  management  was  developed 
just  after  the  birth  of  the  electric  utility  industry.  However, 
it  was  not  until  the  early  1  970s  that  the  concept  was  applied  on 
a  widespread  basis.  Utilities  generally  apply  load  control  in 
order  to  bring  average  demand  as  close  as  possible  to  maximum 
demand,  to  derive  maximum  use  from  available  capacity,  and  thus  a 
maximum  return  on  the  investment. 

i 

Customers  are  anxious  to  effect  demand  management  because 
utilities  impose  a  separate  charge  for  demand,  and  this  amount 
can  be  substantial. 

The  principal  strategy  that  is  being  used  by  most  utilities 
involves  turning  off  unneeded  equipment  and  cycling  a  large 
number  of  electric  energy  users  on  and  off  so  that  a  significant 
percentage  of  energy  users  are  off  at  times  of  system  peak 
demand.  Automated  control  systems  which  can  accomplish  these 
peak  demand  control  strategies  are  currently  in  widespread  use. 
Such  systems  can  generally  be  categorized  as  remote  control 
systems  or  local  control  systems. 


2-1 


Remote  control  systems  affect  load  control  utilizing  a  remote 
communication  system.  The  parameters  of  control  (when,  what  and 
how  to  control)  are  determined  by  the  utility.  The  hardware  on 
customer  premises  consists  simply  of  a  communication  receiver, 
signal  decoder,  and  switch  for  opening  or  closing  the  load 
circuit. 


Local  control  systems  involve  the  use  of  customer-owned  and 
operated  control  devices  to  reduce  electrical  demand. 


Other  alternatives  involve  the  use  of  voltage  reduction,  applied 
by  utilities  on  a  short-term  basis  and  customer-owned  battery 
storage  systems. 


A  brief  description  of  voltage  reduction  strategy  and  battery 
storage  systems  is  provided  below.  It  should  be  noted  that  many 
of  the  control  systems  described  do  not  directly  apply  to 
military  tactical  system  needs,  but  are  described  here  to  provide 
a  better  understanding  of  currently  available  load  contro] 
systems . 

2.1  VOLTAGE  REDUCTION 

Utilities  use  this  strategy  only  under  emergency  conditions. 
Generally,  voltage  is  reduced  only  when  abnormal  operating 
conditions  withir.  a  total  system  cause  a  seriously  low  level  of 
generating  reserve.  These  conditions  include  multiple  outages  of 
generating  capacity,  limitations  of  transmission  capability,  and 


higher  than  anticipated  demand  due  to  weather  sensitive  loads. 
Generally,  voltage  levels  are  reduced  3  to  5  percent,  but  in  some 
cases  an  8  percent  reduction  is  utilized.  The  load-limiting 
effect  of  voltage  reduction  is  difficult  to  determine.  During 
summer  months,  load  reductions  from  1.2  to  1  percent  have  been 
reported  to  have  been  obtained  from  each  percent  of  voltage 
reductions . 

2.2  BATTERY  STORAGE  SYSTEMS 

Another  potential  load  limiting  strategy  involves  the  use  of 
battery  storage  technology,  which  has  been  the  subject  of 
extensive  research  and  development,  particularly  for  use  with 
electrically-powered  vehicles.  It  is  now  being  considered  for 
demand  control  in  buildings.  Any  demand  beyond  a  predetermined 
maximum  is  met  through  the  battery  storage  system  (Figure  2-1). 
The  System  is  recharged  during  off-peak  times. 

Most  battery  storage  systems  have  six  cells  and  a  normal  voltage 
of  12  volts.  The  power  and  storage  capacity  of  the  batteries 
tend  to  vary  with  discharge  rate,  e.g.,  300  watts  for  a  3-hour 
discharge  to  about  210  watts  for  an  8-hour  discharge.  Storage 
capacity  varies  from  about  945  watt-hours  over  a  3-hour  discharge 
to  about  1050  watt-hours  for  an  8-hour  discharge.  Systems  whose 
capacity  is  10  kW  or  less  are  available  as  uninterruptible 
power  supply  packages  or  as  modular  battery  storage  systems 
consisting  of  the  batteries,  a  charger,  an  inverter,  and  other 
necessary  switching  and  power  conditioning  components.  These 


Load 


3 

systems  occupy  about  2-5  ft  /kW. 

2.3  REMOTE  CONTROL  SYSTEMS 

All  remote  control  systems  consist  essentially  of  three  major 
components:  a  central  controller,  the  communication  system,  and 
receiver  switches.  Several  communication  systems  exist:  radio 
frequency  systems  (VHF-FM),  ripple,  powerline  carrier,  and  a 
combination  radio  frequency/powerl  ine  carrier.  Of  all  these 
communication  systems,  radio  frequency  systems  are  the  most 
frequently  used,  due  to  features  such  as  low  cost,  simplicity  of 
operation,  and  proven  high  reliability.  Further  discussion  on 
these  communication  systems  is  contained  in  Appendix  A. 

2.4  LOCAL  CONTROL  SYSTEMS 

Local  control  systems  involve  the  use  of  load-control  devices 
that  incorporate  a  switching  function  into  some  level  of  local, 
on-site  logic.  These  devices  include  everything  from 
mechanically  programmable  time  switches  to  sophisticated 
microprocessor-based  energy  management  systems.  All  local 
controllers  are  designed  to  limit  or  defer  loads  in  a  particular 
location.  They  differ,  however,  in  the  method  or  level  cf  load 
control  exercised. 

Local  controllers  also  differ  in  the  manner  ir.  which  eacr.  device 
is  activated.  The  method  of  activation  is  important  because  it 


determines  when  —  rather  than  how  —  control  will  be  exercised. 
Local  controllers  can  be  categorized  according  to  their  method  of 
activation:  site-specific  activation,  time-specific  activation, 

and  temperature-specific  activation. 
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Site-specific  activation  controllers  are  designed  to  limit  the 
peak  demand  of  a  facility  regardless  of  coincidence  with  the 
utility's  peak.  Time-specific  activation  refers  to  those  local 
controllers  that  perform  their  designed  load  deferral  or  load- 
limiting  functions  only  during  certain  times  of  the  day. 
Temperature-specific  activation  refers  to  those  local  controllers 
that  perform  load  cycling  or  deferral  only  when  outdoor  ambient 
temperatures  meet  or  exceed  preset  levels.  Temperature-specific 
controllers  sometimes  also  operate  in  conjunction  with  time- 
specific  activation. 

Four  different  types  of  local  control  devices  are  presently  being 
used . 

One  of  tne  simplest  forms  of  local  control  is  the  priority  relay. 
A  pr.cr.ty  relay,  or  "interlock"  as  it  is  often  called,  is  a 
device  designee  to  limit  the  maximum  demand  in  any  given 
application  ty  preventing  two  or  more  high-load  appliances  from 
oeir.g  used  at  tne  same  time.  The  device  monitors  the  current 
draw  or  a  priority,  or  non-ir.terruptible,  load  by  means  of  a 
current  transformer  or  other  type  of  sensing  device.  When  the 
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priority  load  is  turned  on  or  when  the  current  draw  of  the 
priority  load  exceeds  a  preset  maximum,  the  device  cuts  off  power 
to  an  interruptible  load.  When  the  priority  load  is  turned  off, 
the  device  restores  power  to  the  interruptible  load.  This  action 
effectively  prevents  both  loads  from  coming  on  at  the  same  time. 

As  such,  this  theoretically  decreases  the  maximum  potential  non¬ 
coincident  system  demand  by  a  value  equal  to  the  smaller  of  the 
two  connected  loads. 

2.^.2  Load, Management  Thermostats 

Load  management  thermostats  are  thermostats  that  automatically 
alter  the  temperature  settings  at  a  location  in  a  manner  that 
best  serves  the  needs  of  the  utility's  load  pattern.  These 
devices  operate  on  the  same  general  principle  of  load  management 
as  remote  cyclic  control  of  air  conditioners  and/or  heating 
systems.  The  major  difference  is  that  load  management  thermostats 
control  the  duty  cycle  of  a  heating  or  cooling  system  indirectly 
by  controlling  the  temperature  settings  rather  than  by  directly 
controlling  the  appliance's  maximum  on-time. 


2.4.3  Energy. Management. Systems 

Energy  Management  Systems  (EMS)  are  the  most  flexible  local 
controllers.  These  devices  monitor  electricity  use,  and  when 
demands  are  about  to  exceed  a  specified  level,  the  EMS  sheds  some 
loads.  The  control  logic  --  often  microprocessor  based  --  turns 
appliances  off  according  to  the  priority  set  by  the  customer. 

The  load  shedding  may  be  rotated  between  equipment  and  appliances 
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every  few  seconds  (for  resistance  heating  loads)  or  it  rnay 
disrupt  service  to  selected  equipment  and  appliances  for  periods 
of  several  minutes  depending  on  the  customer's  priorities  and 
needs.  Because  the  user  can  change  demand  levels  and  priorities, 

EMS  are  very  flexible  in  their  use. 

The  most  common  application  of  EMS  to  date  has  been  in  commercial  and 
industrial  buildings.  In  this  application  most  EMS  normally 
perform  numerous  functions  as  shown  in  Table  2-1.  EMS  hardware 
configurations  can  range  from  small  microprocessor-based 
systems  to  large  centralized  multi-minicomputer  systems.  Among 
the  newest  EMS  technologies  are  those  known  as  fully  distributed 
systems,  in  which  the  high  reliability  of  local  dedicated 
controllers  is  combined  with  the  capability  for  sharing 
information  among  all  of  the  controllers  via  a  local  network. 


EMS  devices  are  by  far  the  most  applicable  to  the  tactical 
military  systems,  and  are  discussed  in  more  detail  in  Section  3. 

2.4.4  Ii.lP.g_  and. 


A  time  and  temperature  switch  is  a  relatively  simple  device 
designed  primarily  for  the  control  of  air  conditioning  systems. 
This  device  contains  a  thermostat  that  senses  outdoor  air 
temperature  and  an  adjustable  percentage  timer.  When  the  outdoor 
temperature  reaches  the  device's  preset  activation  temperature, 
the  percentage  timer  acts  to  regulate  the  duty  cycle  of  the  air 
conditioner.  This  timer  is  typically  set  for  50?  duty  cycles  on 
a  half-hour  basis  (15  minutes  on,  15  minutes  off).  Control 
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TABLE  2-1 


FUNCTIONAL  CAPABILITIES  OF  ENERGY  MANAGEMENT  SYSTEMS 


Function 

Turn  off  equipment  when  building 
is  unoccupied  according  to  a  set 
schedule. 

Restart  equipment  at  the  latest 
possible  time  before  reoccupancy. 

Change  temperature  set  points  of 
thermostats  during  unoccupied 
periods . 


Terminology 
Start/stop  control 


Optimal  start/stop 

Temperature  setback/ 
setup 


Use  "free  cooling”  from  outdoors  Economizer  control 

when  outdoor  air  temp,  is  suitable. 

Reduce  excessive  heating  and  cooling  Supply  temperature  reset 
in  HVAC  systems. 


Reduce  peak  electrical  demands. 

Turn  off  equipment  a  percentage 
of  the  time  according  to  an 
established  schedule  to  reduce 
energy  use  and/or  demand. 

Logging  conditions,  equipment  run 
time,  energy  use,  etc. 


continues  until  the  outdoor  temperature  falls  belcw  a  preset 


Electrical  Demand  Control 
Duty  cycling 

Monitoring/ alarm 


deactivation  temperature. 
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Section  3.0 


ENERGY  MANAGEMENT  SYSTEMS 

Energy  management  systems  (EMS)  are  being  widely  used  in 
buildings  to  control  demand  and  minimize  energy  use.  They 
can  automatically  turn  equipment  on  and  off  based  on  user  needs, 
minimize  the  amount  of  equipment  required  to  meet  the  user's 
needs  and  shut  down  selected  equipment  on  a  priority  basis  for 
short  periods  of  time.  Many  EMS  devices  can  be  adapted  for 
use  with  military  tactical  systems.  However,  the  equipment  used 
must  be  rugged,  compact  in  size  and  transportable.  Equipment 
meeting  ruggedness  criteria  as  defined  by  the  Army  must  be 
capable  of  withstanding  various  tests,  including  vibration  and 
shock  tests. 

Although  traditional  control  manuf a cturer s  still  dominate  the  EMS 
industry,  there  have  been  innumerable  newcomers  to  the  field, 
primarily  companies  which  are  more  oriented  toward 
microelectronics  than  controls.  This  has  resulted  in  aggressive 
competition,  introduction  of  continually  more  advanced  and  more 
specialized  equipment  and  declining  prices. 

The  result  of  these  developments  is  that  some  type  of  EMS  is 
almost  guaranteed  to  be  of  value  in  almost  any  application. 


During  the  course  of  this  study,  contacts  were  made  with 
several  EMS  manufacturers  (see  Appendix  B).  Data  was  obtained 
from  all  those  that  manufactured  small  energy  management  systems. 
This  data  is  summarized  in  Table  3-1,  and  described  in  detail  in 
Appendix  C.  Discussions  with  the  manufacturers  indicate  that 
their  equipment,  to  date,  has  primarily  been  applied  in 
buildings,  even  though  it  can  be  used  in  field  applications  such 
as  those  involved  with  tactical  military  systems.  The  EMS 
equipment  currently  available  has  not  been  militarized.  However, 
some  manufacturers  indicated  the  control  unit  is  typically 
enclosed  in  a  NEM A-appro v ed  metal  enclosure  and  all  the 
components  in  the  cabinet  are  securely  fastened.  As  such,  in 
many  instances  equipment  can  be  easily  modified  to  meet  the 
ruggedness  test  as  specified  by  the  Army. 

3.1  TYPICAL  EMS  FUNCTIONS 

Energy  Management  Systems  (EMS)  can  perform  numerous  functions. 
Some  of  those  that  may  apply  to  tactical  systems  are  discussed 
below. 

3.1.1  Automatic  Start/Stop 

Automatic  Start/Stop  function  involves  turning  certain  systems 
(air  conditioning,  electric  heaters,  etc.)  and  devices  on  and  off 
at  certain  times  as  programmed  by  the  end  user.  Some  EMS  can 
also  perform  Start/Stop  optimization,  especially  as  it  relates  to 
air  conditioning  and  heating  equipment,  by  monitoring  outdoor  air 
temperature,  solar  effects,  indoor  temperature  and  humidity 


3-2 


Energy  Management  Systems  Summary  Matrix 


Table  3-1.  Energy  Management  Systems  Summary  Matrix 
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calculation  and  analysis  of  this  data  and  determining  when  systems 
should  be  started  and  stopped. 


3.1.2  Demand,  Cabral 

Demand  control  --  also  known  as  demand  limiting,  load  limiting, 
load  control,  or  load  shedding  —  is  a  technique  used  to  monitor 
energy  use  and  limit  the  peak  demand  (Figure  3-1)  by 
automatically  shutting  down  selected  equipment,  on  a  priority 
basis,  for  short  periods  of  time.  Demand  limits  are 
preprogrammed  into  the  demand  control  software  required  for  this 
function . 

3.1.3  Hul.y_CyaU.Jig 

Duty  cycling  (Figure  3-2)  is  used  to  stop  and  start  (cycle) 
electric  motors  that  normally  run  continuously.  A  common 
application  is  control  of  the  motors  that  operate  the  air 
conditioning  equipment.  A  typical  example  would  be  to  stop 
assigned  electrical  motors  for  15  minutes  out  of  each  operating 
hour.  The  program  would  be  interfaced  with  space  time 
temperature  sensors  to  override  the  cycling  if  pre-designated 
conditions  were  not  maintained. 

Although  energy  use  and  demand  reduction  can  be  achieved,  this 
feature  must  be  approached  cautiously  and  only  upon  close 
examination  of  the  equipment  to  be  controlled.  Manufacturers 
should  be  consulted  on  the  application  of  duty  cycle  programs  to 


include  indications  of  equipment  malfunction,  such  as 
temperatures  above  or  below  the  alarm  limit  setpoints  of  detector 
sensors,  relative  humidity  above  or  below  the  setpoint,  and 
security  violations.  Status  monitoring  verifies  functional 
operation  in  terms  of  on/off,  run/stop,  fast/slow  and  open/close. 
Monitoring  system  performance  can  result  in  both  operational  and 
maintenance  savings. 

3.2  SYSTEM  COMPONENTS 

Energy  management  systems  normally  have  several  basic  components 
as  shown  in  Figure  3-3:  controllers,  data  transmission  links, 
field  panels,  modems,  remote  sensors,  and  remote  activators. 
However,  not  all  components  are  required  to  operate.  Field 
panels  and  modems  are  not  required  with  small  EMS  typically 
having  point  (each  sensor  or  activator  represents  one  control 
point)  capabilities  of  less  than  32. 

3.2.1  Controllers 

Controllers  are  general  purpose  microprocessor  based  control 
units  that  accept  inputs,  evaluate  them  and  generate  outputs  tc 
control  machines  or  processes.  The  major  components  of  a 
controller  are  the  central  processing  unit  (CPU),  memory, 
input/output  system,  power  supply  and  software. 

3. 2. 1.1  CPU.  The  CPU  is  the  "brain”  of  the  controller  and 
organizes  all  controller  activity.  The  CPU  receives  input  data, 
performs  logical  decisions  based  upon  a  stored  program,  and  drives 


CONTROLLER 


Figure  3-3. 


Major  Components  of  a  Pr og r an.ma t ^ e  Cortr^. 
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outputs.  Normally,  each  controller  has  one  CPU  that  can  service 
or  control  mar1'  I/O  points. 

3.2. 1.2  Memory  system.  The  memory  system  provides  a  means  of 
storing  and  retrieving  data.  The  memory  is  divided  into 
executive  program  and  application  program  instructions. 

Executive  program  instructions  that  direct  the  CPU's  activities 
are  provided  by  the  programmable  controller  (PC)  manufacturer. 

The  user  enters  the  application  program  instructions  that  control 
machines  or  processes.  The  complexity  of  the  control  plan 
determines  the  amount  of  application  program  memory  needed.  The 
amount  of  memory  required  for  an  application  is  a  function  of 
program  length,  complexity  of  the  user's  requirement,  and  the 
number  of  I/O  points  involved.  Memories  are  available  in  many 
forms  and  in  specific  increments  ranging  from  64  to  192K. 

Currently,  the  most  commonly  used  memory  in  controllers  is  a 
CMOSRAM  (complementary  metal  oxide  semiconductor  random  access 
memory).  This  is  an  integrated  c i rcu i t -based  memory  that  permits 
stored  programs  to  be  easily  altered  whenever  necessary.  Access 
is  random,  which  means  storage  locations  can  be  accessed  i  r.  ar.y 
order  any  number  of  times.  No  established  sequence  of  accesses 
is  required.  The  memory  can  be  protected  from  power  outages  by 
lithium  batteries  having  service  lives  as  long  as  four  years. 

Programmed  1 e  read  only  memory  (PROM)  is  another  popular 
semiconductor  memory.  PPCM  automatically  retains  its  memory 


ji,  4t  4I 


it  ||.  ||A  j.  it.  iU'A't1 


;ah  wwPinwwwwiwwww^Rr.  nr.  *r  *vr*sr  TlIaww. 


2 

during  power  failures,  so  battery  backup  power  is  not  required. 

A  shortcoming  of  PROM  is  that  information  cannot  be  easily  erased 
once  it  is  entered. 

Programming  devices  (hand  held  programmers  or  CRTs)  are  usually 
required  to  enter  the  application  programs  into  a  PC's  memory. 

Exceptions  are  very  small  single-board  ROM  PCs  programmed  by  the 
manufacturer  to  do  specific  jobs. 


3. 2. 1.3  Input/Output  (I/O)  System  .  The  input/output  (I/O) 

system  has  point  capacities  ranging  from  8  to  4096.  Ar.  I/O  rack 
essentially  consists  of  various  groups  of  input  circuit  cards  or 
modules  mounted  in  a  cabinet.  Typically,  I/O  modules  contain  4, 
8,  16,  or  32  circuits.  The  input  cards  receive  data  from  field 
input  devices  such  as  limit  switches,  relay  contacts,  analog 
sensors,  or  selector  switches.  The  cards  accept  the  incoming 
control  voltages  acceptable  to  the  CPU. 

The  CPU  controls  the  output  card  signals  that  drive  field  output 
devices  such  as  motor  starters,  solenoid  valves,  indicator 
lights,  light  emitting  diode  (LED)  displays,  positioning  valves, 
or  reiay  coils.  The  output  cards  transform  the  logic  output 
voltages  into  levels  required  to  drive  the  field  output  units. 


y 
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Controllers  may  have  digital  modules,  analog  modules,  or  both. 
Digital  input  signals  are  typically  supplied  by  pushbuttons, 
switches,  contacts,  or  sensors.  Analog  input  signals  are 
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provided  by  such  items  as  process  instrumentations  or 
transducers.  Digital  cards  do  not  accept  or  generate  analog 
signals.  They  handle  only  high  level  on-off  signals  in  the  range 
of  5V  DC  to  240V  AC.  A  wide  variety  of  I/O  voltages,  current 
capacities,  and  module  types  are  available.  PCs  handle  analog 
information  in  one  of  two  ways.  They  compare  the  input  signal 
against  the  preset  level  within  an  input  module  with  the 
objective  of  developing  an  on/off  limit  signal;  or  they  perform 
analog-to-digit  (A/D)  conversion,  where  the  continuous  input  is 
transformed  into  digital  code  representing  its  numeric  value. 

3. 2. 1.4  Power  Supplies.  Power  supplies  provide  all  the  voltage 
levels  required  for  the  PC's  internal  operations.  The  power 
supply  can  be  packaged  directly  into  the  CPU  or  installed  seme 
distance  away  as  a  separate  unit  connected  to  the  CPU  by  a  cable. 
The  power  supply  converts  120  or  220V  AC  line  power  into  the  DC 
power  required  by  the  CPU  and  I/O  modules.  For  example,  power 
supplies  may  convert  12CV  AC  into  5  or  15V  DC,  or  220V  AC  into 
24V  DC. 

3. 2. 1.5  Software.  All  microprocessor-based  controllers  require 
software  to  operate.  Three  types  are  normally  used:  executive 
software,  command  software  and  application  software. 

Executive  software  comprises  the  basic  programs  which  cause  the 
computer  to  function.  It  includes  operating  procedures  for 
input/output  devices  and  programs  which  load  and  unload  command 
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and  applications  software.  System  software  is  also  used  to 
upgrade  the  operation  of  the  EMS  by  refining  existing  programs, 
expanding  them,  or  adding  new  ones. 


Command  software  refers  to  that  group  of  programs  which  permit 
the  operator  to  communicate  with  the  EMS  to  perform  required 
actions,  such  as  monitoring  a  control  point  or  sending  an 
instruction. 


Application  software  is  that  set  of  programs  which  specify 
functions  to  occur,  such  as  demand  control  or  duty  cycling. 


In  all  cases,  the  small  microprocessor-based  EMS  software  is 
supplied  by  the  manufacturer.  The  operator  may  select  or  adjust 
variable  settings  but  cannot  alter  the  programmed  logic  at  this 
time.  All  program  modifications  must  be  made  by  the 
manufacturer . 


3.2.2  Field  Panels 


Field  panels  provide  an  interface  between  the  programmable 
controller  and  remote  sensors  and  actuators.  There  are  two  basic 
types:  field  interface  devices  and  multiplexors  (MUX's). 


Field  interface  devices  (FID's)  serve  as  a  point  of  consolidation 
for  many  sensor  and  control  points.  Each  sensor  or  actuator 
represents  one  control  point.  Uncoded  signals  from  sensors  are 
received,  coded,  and  sent  to  the  controller.  Conversely,  coded 
information  is  received  from  the  controller,  decoded,  and  sent 
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back  to  the  actuators.  The  number  of  control  points  that  can  be 


accommodated  varies  from  4  to  200.  "Intelligent"  or  "smart"  FID'S 
have  their  own  controller  to  process  information  and  respond  with 
instructions . 

Multiplexors  minimize  necessary  data  transmission  media  by  using 
time-shared  transmission,  or  multiplexing,  to  regulate  the  flow 
of  signals  over  a  single  channel.  Prior  to  transmission,  the 
signals  are  coded  to  identify  their  origin.  The  MUX  can  also 
receive  and  route  multiplexed  signals  to  appropriate 
destinations.  MUX  panel  capacity  typically  ranges  up  to  64 
points.  "Intelligent"  multiplexors  (IMUX's)  transmit  time- 
shared  signals  on  a  "report  by  exception  mode,"  thereby 
eliminating  repetitive  information  on  steady-state  conditions. 

3.2.3  MflfifMla 

MODEM  is  an  acronym  for  modulator/demodulator.  MODEM'S 
communicate  between  FID's,  MUX's,  and  programmable  controllers 
when  the  controller  is  separate  from  the  field  panel.  Upon 
receiving  a  signal  from  a  sensor  or  controller,  the  MODEM  imposes 
the  information  in  binary  form  onto  carrier  waves.  These  waves 
convey  information  over  data  transmission  links.  The 
information  is  imposed  on  the  wave  by  altering,  or  modulating, 
the  wave  form;  it  is  then  extracted  from  the  wave  by 
demodulating.  In  the  case  of  a  digital  signal  from  a  sensor  or 
binary  codes  from  programmable  controllers,  this  process  is 
straightforward.  Analog  signals  from  sensors  require 


analog/digital  converters  to  condition  the  signal  prior  to 
modulation. 

The  speed  of  data  transmission  is  measured  in  bits  per  second, 
which  are  single  binary  digits,  or  in  bauds.  For  EMS 
applications,  one  baud  is  one  bit  per  second,  and  speeds  of  300, 
1200,  2400,  4800  and  9600  baud  are  used. 

A  communications  network  is  necessary  to  transport  the  control 
signals  from  the  programmable  controller's  CPU  to  the  individual 
loads  being  controlled.  Two  methods  can  be  used  for  this 
purpose:  parallel  wiring  from  the  CPU  to  each  load,  or 

multiplexing  a  group  of  signals  from  the  CPU  over  common  data 
transmission  media  to  receiving  stations  conveniently  located 
near  groups  of  loads. 

Parallel  wiring  requires  routing  two  wires  from  the  controller's 
CPU  to  each  load,  so  the  presence  of  large  numbers  of  loads  makes 
this  method  impractical.  Multiplexing  is  usually  the  preferred 
method  when  large  numbers  of  remotely  located  loads  are  involved 
such  as  in  the  case  of  field  hospitals.  The  data  transmission 
media  (DTK)  used  with  these  larger  systems  can  be  one  of  the 
following  types:  twisted  pairs;  telephone  lines;  coaxial  cable; 
power-line  carrier  systems;  radio  frequency  signals;  and/or  fiber 
optics.  However,  in  tactical  system  applications,  only  the 


twisted  pairs  or  the  radio  frequency  signals  are  most  practical. 


Twisted  pair  DTM  consists  of  any  two  low-voltage  conductors  which 
are  insulated  and  twisted  together  to  minimize  interference  by 
unwanted  signals.  Twisted  pairs  come  in  either  2-  or  4 -wire 
configurations  to  support  either  half-duplex  (nonparallel 
transmission  of  signals)  or  full  duplex  (simultaneous 
transmission  of  signals  independently  in  both  directions) 
transmission . 

For  EMS  applications  lines  are  conditioned  by  adding  protective 
shields  to  cover  voice  or  higher-grade  twisted  pairs  in  an  effort 
to  minimize  interference.  If  data  transmission  occurs  at  a  rate 
of  1200  bits  per  second  or  less,  unconditioned  lines  are  usually 
used.  For  higher  rates,  specially  selected  and  conditioned 
twisted  pairs  must  be  used. 

I 

3.2.5  S-fiD-SSllS 

Sensors  are  remote  input  devices  which  are  connected  to  the 
terminal  block  usually  located  in  the  FID.  Sensors  measure  the 
condition  of  a  variable  such  as  temperature,  relative  humidity, 
pressure,  flow,  level,  electrical  units,  and  position  of  various 
mechanical  devices.  They  also  monitor  relay,  switch,  or  other 
binary  devices.  The  signal  from  a  sensor  or  other  input  device 
is  either  analog  or  binary. 


An  analog  signal  is  a  continuously  variable  signal  which  bears  a 
known  relationship  to  the  value  of  the  measured  variable.  As  an 
example,  a  thermocouple  measures  temperature,  and  emits  a  signal 
in  the  form  of  a  voltage;  a  resistance  temperature  device  (RTD) 
measures  temperature  and  emits  a  signal  in  the  form  of  an 
electrical  resistance.  Such  analog  signals  must  be  converted  to 
digital  form  before  a  computer  can  use  them. 

A  binary  signal  is  an  input  signal  equivalent  to  an  electrical 
contact  (switch)  which  can  only  be  in  an  open  or  closed  position, 
as  determined  by  a  predetermined  condition.  Examples  include 
firestats,  door  contacts,  alarm  devices,  pressure  switches,  flow 
switches,  and  motor-starter  auxiliary  contacts. 

Typical  analog  and  binary  inputs  to  an  EMS  are  shown  in  Table  3-2 

3.2.6  Asi.u.a  ££££ 

Actuators  are  devices  which  perform  control  action  at  the  remote 
point  in  response  to  central  system  command  instructions. 

Typical  actuators  connected  to  FIDs  include  control  motors,  valve 
positioners,  damper  operators,  switches,  and  relays. 

As  with  input  signals,  the  output  signals  to  the  actuators  can  be 
classified  as  either  analog  or  binary.  A  typical  example  of  an 
analog  output  is  a  temperature  indication  for  control  point 
adjustment . 


Table  3-2.  Typical  EMS  Inputs 


ANALOG  BINARY  (DISCRETE) 


1 . 

Temperature 

1 .  Alarms  f or : 

2. 

Humidity 

a. 

Safety  circuit  alarm 

3. 

Pressure 

b. 

Firestat  alarm 

4. 

Differential  temperature 

c. 

High-temperature  alarm 

5. 

Differential  pressure 

d. 

Low  temperature  alarm 

6. 

Voltage 

e . 

High  pressure  alarm 

7. 

Watts 

f . 

Low  pressure  alarm 

8. 

Amperes 

g. 

Transformer  alarm 

9. 

KWH 

h . 

No  flow,  flow  failure 

10. 

Power  factors 

i . 

Dirty  filter  alarm 

1 1 . 

Electric  loads/demand  level 

j  • 

Security  alarms 

12. 

BTU/total iz ing 

13. 

BTU/Hr . 

14. 

Air  flow 

2.  Status  of: 

15. 

Position  devices  (valves, 

a . 

Motor  operation: 

dampers ,  etc . ) 

i.  On/Off 

16. 

Process  variables 

ii.  Run/Stop 

iii.  Fast/Slow 

b.  Occupied/Unoccupied 

c.  Day/Night  operation 

d.  Heat/Cool 

e.  Manual/Automatic 

f.  Open/Close 


3.3  APPLICATION 

Tactical  systems  are  diverse  and  thus  are  very  difficult  to 
categorize.  In  most  cases  the  missions  of  Army  units  require 
electrical  power.  This  power  is  supplied  by  a  variety  of  power 
generation  devices,  ranging  from  1.5kW  to  750kW,  which  are  listed 
in  MIL-STD-633E,  Mobile  Electric  Power  Engine  Generator  Standard 
Family  General  Characteristics.  The  power  required  is  usually 
one  or  more  of  the  outputs  in  Table  3-3.  These  outputs  are 
further  classified  by  type  (tactical  or  prime)  and  class  (precise 
or  utility).  The  type  refers  to  highly  mobile  (tactical)  or 


Table  3-3.  Standard  Military  Voltage  Connections 


1 .  28  volts,  dc 

2.  120  volts,  ac,  60  or  400  Hz,  10 

3.  240  volts,  ac,  60  or  400  Hz,  10 

4.  120/240  volts,  ac,  60  or  400  Hz,  10 

5.  120/208  volts,  ac,  60  or  400  Hz,  30 

6.  240/416  volts,  ac,  60  or  400  Hz,  30  OlOkW) 

7.  2400/4160  volts,  ac,  60  or  400  Hz,  30  (>200kW) 

8.  2400  volts,  ac,  60  or  400  Hz,  30  (>200kW) 


semi-fixed  (prime)  configurations  and  the  class  refers  to  the 
quality  of  power  produced.  The  precise  class  outputs  are  more 
rigidly  controlled  with  respect  to  voltage  and  frequency  than  the 
utility  class.  MIL-STD-1 332B,  Definitions  of  Tactical,  Prime, 
Precise  and  Utility  Terminologies  for  Classification  of  the  DoD 
Mobile  Electric  Power  Engine  Generator  Set  Family,  contains 
detailed  information  on  the  electrical  performance 
characteristics,  weight  and  voltage  connections  needed. 

3-3.1  tonfcrflllatilg-Laada 

A  sufficient  number  of  noncritical  loads  must  exist  in  order  to 
make  investment  in  EMS  cost  effective.  Such  loads  typically  may 
include: 

,  •  air  conditioners, 

•  ventilation  blowers, 

•  space  heaters, 

j  •  lighting, 

i  •  water  heaters, 

I  •  equipment  heaters, 

i 

I 


dental  compressors, 
autoclaves , 

X-ray  systems, 


lens  fabrication  machines 


cooking  equipment, 
laundry  equipment,  and 
maintenance  equipment. 


Tactical  systems  are  diverse  and  thus  are  very  difficult  to 
categorize.  In  all  cases,  however,  field  forces  need  28  volt  dc 
and/or  alternating  current  to  fire,  deploy  and  communicate. 

These  electric  demands  are  being  met  by  a  variety  of  gasoline, 
diesel  and  turbine  engine  generators,  producing  up  to  200 
kilowatts  of  power. 


One  small  mobile  unit  currently  being  used  by  the  Army  is  a 
communications  terminal  (Figure  3-1*)  which  is  air  conditioned. 

The  unit  typically  comes  with  a  3kW  generator.  Such  a  unit  does 
not  lend  itself  to  an  EMS  application  unless  several  units  can  be 
grouped  together  with  a  single  generator  supplying  the  needs  of 
all  units.  In  this  application,  an  EMS  can  be  used  to  control 
various  noncritical  equipment  (air  conditioning  units,  heaters, 
certain  communications  equipment  etc.)  in  a  priority  manner  to 
limit  the  overall  demand  so  that  a  smaller  generator  can  be  used. 
The  priorities  are  generally  established  in  the  field  by  the 


user . 
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Figure  3-5.  EMS  Application  With  Single  Generator 
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The  success  of  any  EMS  application  is  dependent  on  user 
acceptance.  This  acceptance  can  be  gained  only  when  the 
equipment  installed  performs  demand  control  and  other  functions 
in  a  manner  which  does  not  interfere  with  the  mission  objectives 
Factors  influencing  user  acceptance  include:  equipment 
reliability,  serviceability,  maintainability,  ease  of  operation, 
cost  and  adequate  operator  training,  all  of  which  are  discussed 


in  Section  4. 


Section  4.0 


SELECTIC"  AND  ACQUISITION  CONSIDERATIONS 


Numerous  factors  must  be  considered  in  selection  and  acquisition 
of  load  management  systems.  The  following  discussion  highlights 
many  of  the  specific  factors  involved. 


4.1  USER  NEEDS  AND  EQUIPMENT  SELECTION 


The  success  of  any  application  is  highly  dependent  on  how  well  the 
user  needs  are  defined.  In  all  cases  the  user  must  be  consulted 
in  order  to  clearly  and  objectively  define  the  specific  mission 
objective,  critical  and  noncritical  loads,  equipment  characteris¬ 
tics,  schedules,  comfort  and  process  concerns,  reliability  and 
flexibility  considerations,  and  training  needs.  A  few  of  the 
major  considerations  are  as  follows. 


4.1.1 


Most  of  the  EMS  devices  available  today  provide  for  multifunction 
capability.  The  type  of  functions  to  be  performed  (start/stop, 
demand  control,  monitoring,  etc.)  must  be  defined  before 
selecting  the  equipment.  Note,  the  equipment  selected  should 
have  functional  capabilities  that  closely  match  needs. 


The  input/output  requirements  are  influenced  by  the  type  and 
number  of  loads  that  are  being  controlled  and  the  functions  that 
are  being  performed.  An  input/output  summary  list  that  defines 
each  point  is  normally  developed  during  the  design  phase.  This 
list  provides  the  basis  for  sizing  of  the  controller  and 
interface  devices. 

4.1.3  Reliability 

Reliability  is  an  important  consideration  in  equipment  selection. 
Both  operational  and  hardware  related  reliability  must  be 
considered . 

Operational  reliability  is  the  overall  probability  that  a  system 
will  operate  in  a  generally  trouble-free  mode,  without  failure  or 
interruption,  for  some  predetermined  period. 

This  is  generally  expressed  by  manufacturers  as  "mean  time 
between  failures"  (MTBF)  and  average  "downtime"  per  failure. 
Depending  upon  the  manufacturer,  these  factors  may  or  may  not 
include  average  human  operator  reliability. 


Hardware  reliability  is  usually  categorized  into  three  modes: 
infant,  normal,  and  aging  failures.  Infant  failure  is  associated 
with  malfunction  due  to  poor  design,  workmanship,  or  material 
quality.  This  mode  is  character ized  by  a  failure  rate  that  is 
high  in  the  early  stages  of  use  but  rapidly  decreases  with  time. 


Therefore,  the  length  of  time  the  equipment  is  guaranteed  is  very 
important.  A  guarantee  period  of  a  year  usually  is  sufficient  to 
cover  infant  failures. 


Normal  failures  are  random  failures  of  mechanical  or  electronic 
components.  This  mode  is  characterized  by  a  relatively  constant 
incidence  of  failure  over  time.  How  much  normal  failure  can  be 
tolerated  will  determine  the  amount  of  redundancy  or  backup 
equipment  needed. 

Aging  failures  are  caused  by  malfunctions  due  to  excessive  wear 
once  the  design  life  expectancy  is  exceeded.  The  aging  failure 
period  is  characterized  by  an  increasing  rate  of  failure  over 
time.  Thus,  the  life  of  a  system  must  be  considered,  along  with 
the  cost  of  system  replacement  versus  component  replacement. 

The  data  processing  and  distribution  system  portion  of  an  EMS  is 
most  vulnerable  to  failure  resulting  from  attempts  to  defeat 
controls,  poor  installation  and  commissioning,  and  environmental 
interference  such  as  line  surges. 

Energy  management  systems  have  generally  proven  to  be  reliable. 
However,  for  an  EMS  to  function  properly  and  perform  the  duties 
for  which  it  was  installed,  there  needs  to  be  a  thorough  system 
check-out,  adequate  operator  training  and  regular  maintenance. 
Without  these,  an  EMS  cannot  be  expected  to  operate  as  well  as  it 
should . 


4-3 


1 


Tactical  system  applications  normally  involve  environmental 


conditions  that  are  more  severe  than  those  involved  in  buildings 


where  most  EMS  applications  have  occurred  to  date.  Such 


conditions  (temperature  and  humidity)  should  be  defined  and 


the  equipment  selected  should  be  certified  by  the  manufacturer 


to  operate  normally  under  these  conditions. 


Transportability  and  ruggedness  of  equipment  are  other  special 


considerations.  Most  EMS  equipment  applicable  to  tactical 


systems  is  relatively  small  in  size  and  easily  transportabl e. 


However,  none  of  the  current  equipment  has  been  tested  for 


ruggedness  as  required  by  the  Army.  As  such,  before  the  final 


equipment  is  acquired  the  Army  will  perform  factory  tests  and 


certify  that  environmental  and  ruggedness  criteria  are  met. 


4.1.5 


Cost  effectiveness  is  the  basic  criteria  used  in  evaluating  which 


type  of  EMS  is  best  for  the  application  involved  and  that  will 


result  in  maximum  return  on  investment.  Both  cost  and  benefits 


are  considered  in  this  analysis.  The  costs  of  EMS  hardware  and 


software  varies  between  manufacturers  and  the  number  of  points 


involved.  In  general,  the  hardware  and  software  cost  for  the 


small  microprocessor  based  systems  generally  ranges  between 


$7,500  to  $10,000.  The  installation  cost  typically  will  amount 


to  an  additional  $2,000  to  $3,000. 
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The  benefits  involved  with  the  use  of  EMS  typically  are: 
decrease  in  dollars  spent  for  usage,  more  effective  utilization 
of  smaller  size  generation  equipment,  increased  equipment  life 
due  to  more  effective  operation,  and  overall  better  management  of 
operations. 

4.2  DRAWINGS  AND  SPECIFICATIONS 

Once  an  EMS  has  been  decided  upon  for  a  certain  application, 
drawings  and  specifications  —  the  contract  documents  —  must  be 
prepared . 

4.2.1  Drawings 

The  factors  generally  to  be  included  in  a  set  of  drawings  are: 

4. 2. 1.1  Block  Diagram.  Block  diagram  of  the  entire  system 
identifies  all  major  components  and  how  they  relate  to  each  other 
(system  configuration). 

4. 2. 1.2  Data  Transmission  Link  Configuration.  Data  transmission 
link  configuration  details  the  network  between  programmable 
controllers,  field  panels  (if  used)  and  the  various  loads. 

4. 2. 1.3  Detail  Diagrams.  Detail  diagrams  are  needed  to  convey 
the  designers  precise  intent  to  contractors  who  are  called  upon 
to  supply  and  install  the  equipment.  Typical  details  should  be 
shown  for  mounting  each  type  of  sensing  device. 


Some  of  the  major  concerns  which  should  be  addressed  in  a 
specification  are: 


4.2.2. 1 


In  the  component 


specification,  the  type  of  EMS  and  the  individual  components  to 
be  used,  the  quality  requirements  for  accuracy  and  repeatability, 
and  the  software  programs  to  be  included  must  be  well  defined. 


4 .2.2.2  Sequence  of  Operation.  A  detailed  sequence  of  operation 
of  the  system  and  the  equipment  to  be  controlled  must  be 
developed  and  specified.  In  addition  to  initiation  and  normal 
operation,  failure  modes  are  essential. 


4. 2. 2. 3  Installation  Procedures.  The  procedures  used  in 

locating  and  physically  installing  all  EMS  hardware  (controllers,  r? 

sensors,  activators,  etc.)  should  be  fully  described  in  the 
specification . 


v; 

4. 2. 2. 4  Documentation.  The  operators  and  other  documentation  of 

the  procedures  for  operating  the  system  are  the  keys  to  a 

successful  installation.  Their  requirements  should  be  fully 

detailed  in  the  specification.  As  a  minimum,  the  operator's  v 

manual  should  include  the  following  information: 

•  System  initialization  procedures 

•  Command  descriptions 


«*v' 
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•  Alarm  processing 

•  Failure-recovery  procedures 

•  Backup  equipment  operation 

•  Reports/alarm  message 

•  Formats 

•  Preventive  maintenance  schedule 

•  EMS  nominal  operations 

The  documentation  should  describe  the  system  where  sensors  are 
located,  typical  performance  ranges  and  will  also  include  the 
requirements  of  the  operational  software  system  of  the  computer. 

4. 2. 2. 5  Startup  Requirements.  A  detailed  description  of  how  the 
system  is  to  be  put  into  initial  operation  and  how  each  point  is 
to  be  calibrated  and  checked  is  essential.  This  description 
should  also  tell  which  programs  will  be  used  initially  and  how, 
and  in  what  sequence  other  programs  will  be  implemented. 

4. 2. 2. 6  Guarantee.  The  guarantee  requirements  of  the  various 
components  and  the  entire  system  are  an  inherent  part  of  the 
specification.  The  key  determination  is  when  the  guarantee 
period  begins.  This  subject  should  be  spelled  out  as  part  of  the 
commissioning  procedure  and  is  usually  based  on  when  the  owner 
begin  receiving  "beneficial  use"  of  the  system.  It  is  important 
that  a  full  service  contract  be  specified  to  run  concurrently 
with  the  guarantee  period.  Further,  final  acceptance  of  the 
system  should  be  clearly  noted. 


specification  must  include  the  necessary  legal  and  administrative 
information,  usually  referred  to  as  'ooiler  plate,"  to  assure 
that  the  responsibilities  of  all  parties  are  understood  and  are 
binding . 

4.3  SYSTEM  PROCUREMENT 

An  EMS  is  procured  much  in  the  same  manner  as  any  other  major 
purchase . 

Procurement  methods  range  from  the  simple  negotiated  sale  to  the 
more  detailed  two-part  procurement  and  request  for  proposal 
methods.  The  selected  method  of  procurement,  however,  depends  on 
a  number  of  factors  greatly  influenced  by  the  needs  of  a 
particular  facility  or  its  owners. 

Regardless  of  the  procurement  method  used,  potential  vendors 
should  be  screened  to  gather  additional  information  about  them, 
such  as  their  track  records  and  references,  and  their  specific 
approach  to  the  project. 

Bids  should  be  obtained  from  several  reputable  suppliers.  All 
bidders  should  be  required  to  utilize  generic  terminology,  as 
defined  in  the  specifications,  and  should  indicate  those  elements 
of  plans  and  specifications  with  which  they  are  unable  to  comply; 
available  alternatives  which  provide  a  similar  function;  and 


alternatives  and  options,  which  may  not  have  been  considered 
along  with  the  cost  of  the  hardware  and  software. 

Contract  award  should  not  be  based  on  low  bid  alone.  Rather,  it 
should  be  based  on  value,  employing  an  evaluation  of  the  cost- 
benefits  of  each  proposed  system. 

4.4  TRAINING 

Personnel  must  be  trained  so  they  understand  the  concepts 
involved,  how  to  perform  their  individual  functions,  and  how  the 
functions  interrelate  with  those  of  others  and  the  operation  of 
equipment . 

4.5  INITIAL  OPERATION  OF  A  SYSTEM 

The  system  should  be  started  up  in  its  simplest  mode.  Care 
should  be  taken  not  to  allow  it  to  control  functions  or  actuate 
alarms  until  its  basic  performance  is  verified  and  its 
reliability  established. 

4.6  ACCEPTANCE  TESTING 

After  the  system  has  been  installed  but  before  it  has  been 
accepted,  a  comprehensive  program  of  acceptance  testing  should  be 
pursued.  In  this  regard,  it  should  be  noted  that  the  Department 
of  Defense  has  sponsored  the  development  of  a  series  of  EMS 
acceptance  tests  and  checks  to  help  ensure  that  new  systems  will 
perform  properly  and  reliably  prior  to  their  being  turned  over  to 
the  government. 


Specifically,  all  EMSs  to  be  installed  on  military  bases  are  now 
subjected  to  rigorous  factory  tests  prior  to  being  shipped,  and 
they  are  given  a  30-day  operating  test  after  installation  and 
prior  to  acceptance. 


4.7  FINE  TUNING 


As  the  system  is  operated,  the  actual  performance  of  the 
controlled  equipment  will  be  apparent,  and  the  program  changes 
will  be  desirable.  Sensors  should  be  rechecked  for  accuracy  and 
the  overall  system  fine  tuned  for  optimal  performance. 


4.8  MAINTENANCE 


Planned  preventive  maintenance  and  regular  servicing  of  the 
system  are  required  to  ensure  reliability.  Even  if  minimal 
service  is  required,  it  should  be  planned  and  performed  by  well 
qualified  personnel.  Updating  of  software  and  ongoing  training 
will  be  necessary  parts  of  the  planned  maintenance  program. 
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Section  5.0 


RECOMMENDATIONS 

EMS  equipment  can  be  used  to  manage  the  electrical  demand  imposed 
by  tactical  military  systems,  and  to  thus  minimize  the  extent  of 
generating  equipment  needed  in  the  field.  More  research  is 
required  to  develop  specific  recommendations  for  application. 

5.1  DOCUMENT  APPLICATIONS  AND  USER  NEEDS 

More  information  is  required  to  define  military  tactical  systems 
and  to  identify  specific  user  needs.  This  information  comprises 
knowledge  of  the  tactical  systems  equipment  and  configurations 
and  the  electrical  characteristics  and  requirements  of  the 
equipment  to  which  load  management  would  be  applied.  Electrical 
and  operational  data  on  all  electrical  equipment  should  be 
developed  along  with  usage  and  load  profiles.  It  is  recommended 
that  such  data  be  developed  through  meetings  with  users. 

5.2  CONDUCT  A  DETAILED  FEASIBILITY  ANALYSIS  OF  EMS  APPLICATION 

A  detailed  feasibility  analysis  of  EMS  application  should  be 
undertaken  after  applications  and  user  needs  have  been 
identified.  The  feasibility  analysis  will  specifically  document 
cost/benefits  associated  with  EMS  in  various  applications.  Only 
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those  applications  that  are  cost-effective  and  are  likely  to  gain 
high  user  acceptance  will  be  considered  for  the  demonstration 
|  effort. 

I 

I 

j  5.3  DEVELOP  DESIGN  DETAILS  AND  SPECIFICATION 

Design  details  should  be  developed  for  systems  that  are  cost- 
effective  and  meet  user  needs.  Performance  specifications  should 
also  be  developed  for  different  application  needs  and  system 
configurations. 

5.4  DEMONSTRATE  APPLICABILITY 

At  least  two  applications  should  be  selected  for  field 
demonstration  of  EMS.  These  demonstrations  will  involve  working 
with  two  different  types  of  manufacturers  involving  two  different 
types  of  EMS  (one  that  can  only  perform  demand  control  and 
another  that  can  perform  demand  control,  duty  cycling  and 
optimized  start/stop,  logging  and  monitoring  functions  as  well). 
All  aspects  (EMS  cost,  equipment  characteristics,  operating 
parameters,  generator  size  and  loading,  reliability  and  user 
experience)  will  be  fully  documented. 
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5.5  DEVELOP  OPERATOR  MANUALS 


Operator  manuals  should  be  developed  in  order  to  describe 
sequence  of  operating  as  well  as  system  operating  and  maintenance 
procedures . 
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Section  6.0 


GLOSSARY 


A  device,  either  electrically, 
pneumatically,  or  hydraulically 
operated,  which  changes  the 
position  of  a  valve  or  damper. 

A  coded  representation  of  the 
origin  or  destination  of  a  data 
message . 

A  warning  signal  indicating  that  a 
condition  is  not  normal  and  not 
within  operating  limits. 

A  rule  or  procedure  for  solving  a 
recurrent  mathematical  problem. 

That  part  of  the  CPU  which 
executes,  adds,  subtracts,  shifts, 
ANDs,  ORs,  etc. 

A  circuit  or  device  whose  input  is 
information  in  the  analog  form 
and  whose  output  is  the  same 
information  in  digital  form. 

A  device  to  bring  to  the  attention 
of  the  operator  the  condition  or 
status  of  a  point. 

A  program  which  performs  the 
specified  functions  of  a  system. 
All  programs  other  than  the 
executive  system  and  routines 
common  to  all  systems  fall  into 
this  category  (e.g.,  a  trend  log 
program) . 

An  8-bit  coded  character  set  to  be 
used  for  the  general  interchange 
of  information  among  information 
processing  systems,  communication 
systems  and  associated  equipment. 


Having  a  variable  time  interval 
between  successive  bits,  characters 
or  events.  A  nonconstant  rate. 

An  automatic  digital  computer  in 
which  each  operation  starts  as  a 
result  of  a  signal  generated  by 
the  completion  of  the  previous 
event  or  operation,  or  by  the 
availability  of  the  parts  of  the 
computer  required  by  the  next 
event  or  operation. 

A  feature  of  computer  hardware  to 
provide  a  means  of  writing, 
testing,  and  debugging  a  software 
program  on  the  computer  at  the 
same  time  the  computer  is 
performing  other  "Real  Time" 
programs . 

An  acronym  for  Beginners  All- 
Purpose  Symbolic  Instruction  Code, 
a  high-level,  English-like 
programming  language  used  for 
general  applications. 

A  feature  which  causes  the 
computer  to  use  standby  battery 
power  to  maintain  memory  and 
supply  critical  circuits  if  a 
power  failure  occurs. 

A  unit  of  signalling  speed.  Speed 
in  bauds  is  the  number  of 
signalling  elements  persecond 
(Bits/sec).  While  baud  can  be 
expressed  in  bits  per  second  when 
each  signal  event  represents  only 
one  bit,  some  codes  permit  each 
signal  event  to  represent  other 
than  one  bit  per  baud. 

Capable  of  occupying  only  either 
of  two  states,  such  as  on/off  for 
a  motor,  high/low  for  a  logic 
circuit ,  etc . 

A  sensor  whose  output  indicates 
that  either  a  monitored  character¬ 
istic  exists  or  it  is  zero. 

A  data  element  which  is  either  a 
"zero"  or  a  "one." 
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The  number  of  incorrect  or 
erroneous  bits  divided  by  the 
total  number  (correct  plus 
incorrect)  over  some  stipulated 
period  of  time. 

A  group  of  eight  bits. 

Insulated  electrical  conductor(s) 
covered  with  a  protective  sheath. 

A  hardwired  piece  of  equipment 
located  in  the  remote  panel  that 
is  specially  wired  for  remote 
point  functions. 

An  electron  beam  tube  in  which  the 
beam  is  focused  to  a  small  cross 
section  on  a  luminescent  screen 
and  varied  in  position  and  intensity 
to  produce  a  visible  pattern. 

A  special  MOS  fabrication  process. 

Core  or  semiconductor  memory 
communicating  directly  with  a 
central  processing  unit.  (Also, 
main  frame  memory.) 

The  portion  of  the  computer  (CCU) 
that  performs  the  interpretation 
and  execution  of  instructions.  It 
does  not  include  memory  or  I/O. 

One  of  a  set  of  elementary  symbols 
which  normally  include  both  alpha 
and  numeric  codes  plus  punctuation 
marks  and  any  other  symbol  which  is 
read,  stored,  or  written. 

A  device  or  a  part  of  a  device 
that  generates  all  timing  pulses 
for  the  coordination  of  a  digital 
system.  System  clocks  usually 
generate  two  or  more  clock  phases. 
Each  phase  is  a  separate,  square 
wave  pulse  train  output. 

An  operation  where  the  computer 
applies  control  action  directly  to 
the  process  without  manual 
intervention,  measures  process 
response  and  automatically  applies 
any  additional  corrective  action 
required. 


A  device  capable  of  solving 
problems  by  accepting  data, 
performing  prescribed  operations  on 
the  data,  and  supplying  the  results 
of  these  operations. 

A  device  that  measures  changes  in 
controlled  variables  in  rooms, 
ducts,  and  liquids  and  sends  an 
appropriate  signal  to  adjust  such 
system  functions. 

Devices  which  govern  the 
performance  of  a  system. 

Equipment  operating  order 
established  upon  a  correlated  set 
of  data  environment  conditions  or 
variable  computer  program. 

A  method  by  which  the  analog  set 
point  of  a  controller  is  changed  to 
a  new  value. 

A  magnetic  type  of  memory  where 
each  storage  element  is  usually 
made  up  of  individual  miniature 
toroids.  Each  toroid  (core)  can 
be  magnetized  in  one  direction  or 
the  other,  representing  a  "0"  or  a 
" 1 " ,  that  is,  a  single  bit.  This 
type  of  memory  is  permanent  in  that 
if  power  is  removed,  the  stored 
information  remains. 

A  collection  of  facts,  numeric  and 
alphabetical  characters,  which  is 
processed  by  or  produced  by  a 
computer . 

A  communication  interface  device 
for  converting  digital  information 
to  and  from  a  communicable  form. 

Transmission  equipment  including 
cables  and  interface  modules 
(excluding  MODEMs)  permitting 
transmission  of  digital  and  analog 
informa  t ion . 

The  procedure  of  running  a  program 
to  detect  and  correct  errors  in  a 
program . 


The  term  used  to  describe  the 
maximum  rate  of  use  of  electric 
energy  averaged  over  a  specific 
interval  of  time  and  usually 
expressed  in  kilowatts. 

A  device  which  separates  combined 
multiplexed  signals  from  a  common 
medium  to  individual  lines. 

Machine  executible  instructions 
used  to  detect  and  isolate  component 
malfunctions. 

A  non-continuous  or  pulsed  signal 
which  is  either  on  or  off  (zero  or 
one ) . 

Sensing  and  control  of  processes 
directly  with  digital  electronics. 

A  hardware  device  which  converts  a 
digital  signal  into  a  voltage  or 
current  proportional  to  the  digital 
input . 

Separate,  distinct. 

A  system  of  multiple  processors 
each  performing  its  own  task,  yet 
working  together  as  a  complete 
system  under  the  supervision  of  a 
central  computer,  to  perform 
multiple  associated  tasks. 

The  transfer  of  digital  data  or 
programs  from  a  host  computer  to 
another  data  processing  system 
such  as  central  computer  to  micro¬ 
computer  . 

Simultaneous  two-way  independent 
transmission . 

Energy  management  system. 

A  remote  device  that  responds  to  a 
request  to  transmit  its  encoded 
information  to  a  central  station. 

In  its  simplest  form,  a  relay. 

The  main  system  program  designed 
to  establish  priorities  and  to 
process  and  control  other  programs. 
Sometimes  called  the  Operating  System. 
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Hardware: 


Hard-wired : 
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A  small,  intelligent  hardware 
device  containing  software  which 
implements  the  distributed 
processing  aspects  of  operation 
with  the  central  computer  as  well 
as  maintaining  effective  control 
of  field  control  loops  in  the 
absence  of  higher  level  influence. 
Operating  constants  are  changed  by 
down-line  loading  from  the  CCU  as 
well  as  from  within  the  FID. 

The  predetermined  arrangement  of 
fields,  lines,  page  numbers, 
functions  and  similar  characters. 

The  transmission  of  data  in  two 
directions  simultaneously  over  two 
pairs  of  wires. 

A  pictorial  representation  of  a 
control  system.  Usually  engraved 
in  formica  or  si  Ik-screened.  A 
multicolored  projection  of  a 
system  schematic  or  floor  plan 
showing  the  address  of  all  inputs 
to  the  addressed  automation 
system. 

The  mechanical,  magnetic, 
electrical  and  electronic  devices 
of  which  a  computer  is  built,  as 
well  as  the  similar  components  of 
peripheral  devices. 

Pertaining  to  wiring  systems  in 
which  conductor  pairs  for  each 
signal  are  run  between  the  control 
center  and  the  signal  source  or 
destination.  Non-multiplexing. 

A  high  level  language  in  a 
problem-oriented  or  procedure- 
oriented  programming  language 
allowing  the  programmer  to  express 
operations  in  a  less  direct  form 
than  machine  oriented  or  mnemonic 
languages . 

A  visual  display  of  status. 


Hardware  that  transmits  or 


The  connection  through  which  data 
is  transmitted  and  received  from 
peripheral  devices  wishing  to 
interact  with  the  processor. 

A  device  that  combines  data  from  a 
number  of  points  in  the  data 
environment  and  communicates  on  a 
single  channel  in  the  "report  by 
exception"  mode. 

Functions  performed  by  an  operator 
with  the  machine  prompting  or 
otherwise  assisting  these  endeavors, 
while  continuing  to  perform  all 
other  tasks  as  scheduled. 

A  common  boundary  between 
automatic  data  processing  systems 
or  parts  of  a  single  system. 

A  signal  requesting  that  current 
operations  be  suspended  to  perform 
more  important  tasks.  The  interrupt 
can  be  internal  or  external  and 
can  be  originated  by  a  hardware 
device  or  by  software. 

(as  in  64K  words)  IK  =  1024. 

A  program  used  to  prepare  and 
store  other  programs  into  memory 
locations  in  preparation  for 
machine  execution. 

The  controls  for  any  system  or 
subsystem  which  existed  prior  to 
the  installation  of  an  EMCS  and 
which  will  continue  to  function 
when  the  EMCS  is  nonoperative. 

The  binary  code  corresponding  to 
the  instruction  set  of  the  CPU. 

Any  device  that  can  store  logic  C1 
bits  in  such  a  manner  that  a  single 
bit  or  group  of  bits  can  be 
accessed  and  retrieved. 

A  binary  number  that  specifies  the 
precise  memory  location  of  a  stored 
word . 

Increments  of  memory,  usually  4K, 

3K,  or  16K  words  in  length. 


A  computer  system  based  on  a 
microprocessor  and  containing  all 
the  memory  and  interface  hardware 
necessary  to  perform  calculations 
and  specified  transformations. 

A  central  processing  unit 
fabricated  as  one  integrated 
circuit . 

A  small  computer  with  short  word 
lengths,  and  limited  processing 
capabilities. 

An  acronym  for  MOdulator/ 
DEModulator.  A  hardware  device 
used  for  changing  digital  informa¬ 
tion  to  and  from  an  analog  form  to 
allow  transmission  over  voice 
grade  circuits. 

One  of  two  key  solid-state 
technologies  for  the  fabrication 
of  large,  low-cost  memories  with 
very  high  input  impedance  MOS 
variations:  P  (p-channe 1 ) ,  H 

(n-channel),  D  (double  diffused),  V 
(v-groove),  etc. 

A  device  which  combines  multiple 
signals  on  one  transmission  media. 

A  term  used  to  describe  machine 
language . 

An  operation  where  computer- 
evaluated  control  action  is  applied 
by  an  operator. 

Software  which  controls  the 
execution  of  computer  programs  and 
which  may  provide  scheduling, 
debugging,  input/output  controls, 
accounting,  compilation,  storage 
assignment,  data  management,  and 
related  services. 

The  process  of  operating  an 
environmental  system  at  maximum 
efficiency,  i.e.,  obtaining  the 
desired  environmental  conditions 
at  all  times  with  the  least 
consumption  of  energy.  The 
computer  is  instrumental  in 


simultaneously  evaluating  multiple 
variables  and  controlling  the 
environmental  equipment  accordingly 

An  element  which  can  be  assigned 
constant  or  variable  value  in  a 
particular  computing  process. 

Input/output  equipment  used  to 
make  hard  copies  or  to  read  data 
from  hard  copies  (typewriter, 
punch,  tape  reader,  line  printer, 
etc.).  Paper  tape  is  considered 
hard  copy  for  this  definition. 

Actual  input  to  or  output  from  the 
EMS  from  or  to  the  systems  being 
monitored  and  controlled. 

Finite  address  having  a  variable 
value  such  as:  456  psig,  60  gpm, 
72F,  20  ma. 

Finite  address  having  a  discrete 
value  such  as:  On,  Off,  Opened, 
and  Closed. 

A  sequence  of  instructions  causing 
the  computer  to  perform  a  specified 
function . 

A  formal  set  of  conventions 
governing  the  format  and  relative 
timing  of  message  exchange  between 
two  terminals. 

Volatile  semiconductor  data 
storage  device  in  which  data  may 
be  stored  or  retrieved.  Access 
time  is  effectively  independent  of 
data  location. 

A  situation  in  which  a  computer 
monitors,  evaluates,  reaches 
decisions  and  affects  controls 
within  the  relaxation  time  of  the 
fastest  loop  or  specified  response 
time. 

A  device  that  accepts  the  signal 
produced  by  a  transmitter  and 
converts  it  for  suitable  operation 
of  the  controller  device. 
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A  device  for  converting  an 
electrical  or  pneumatic  signal 
into  an  electromagnetic  switching 
device  having  electrical  contactors 
energized  by  electrical  current 
through  its  coil. 

Read-Only-Memory,  Programmable 
ROM,  Erasable  PROM,  Electronically 
Erasable  PROM.  All  are  non-volatile 
semiconductor  memories. 

A  device  where  resistance  changes 
linear  as  a  function  of  temperature. 

To  examine  stored  information  for 
a  specific  purpose  as  for  content 
and  arrangement;  to  examine  the 
status  of  input/output  channels  to 
determine  whether  data  is  being 
received  or  transmitted. 

That  part  of  the  transducer  that 
responds  directly  to  the  measurand. 

Devices  used  to  detect  or  measure 
physical  phenomena. 

The  process  of  making  one  computer 
act  like  another  through  software. 
Also,  the  process  of  running  a 
program  using  artificially  hypo¬ 
thetical  data. 

A  term  used  to  describe  all 
programs  whether  in  machine, 
assembly,  or  high-level  language. 

A  term  used  to  designate  a  device 
or  system  which  can  perform  its 
function  totally  independent  of 
any  other  device  or  system. 

A  device  that  provides  a  useful 
output  in  response  to  a  specific 
measurand.  Generally,  any  device 
converting  one  form  of  energy  to 
another,  such  as  mechanical  to 
electrical,  electrical  to 
mechanical,  etc.,  in  which  the 
output  is  some  analog  of  the 


UPS: 


Word : 


A  device  that  conditions  a  low 
level  signal  for  transmission  to  an 
indicating  device  for  indicating 
and/or  to  a  receiver  controller 
for  conditioning  into  a  final 
control  signal. 

Uninterruptable  power  supply. 

A  semiconductor  device  in  which 
the  stored  digital  data  is  lost 
when  power  is  removed. 

A  series  of  bits,  generally  of 
consistant  length,  containing 
numerical  or  coded  information. 
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APPENDIX  A 


REMOTE  CONTROL  SYSTEMS 

All  remote  control  systems  consist  essentially  of  three  major 
components:  a,  central  controller,  the  communication  system,  and 
receiver  switches.  Several  communication  systems  exist:  radio 
frequency  systems  (VHF-FM),  ripple,  powerline  carrier,  and  a 
combination  radio  frequency/powerl ine  carrier.  Of  all  these 
communication  systems,  radio  frequency  systems  are  the  most 
frequently  used,  due  to  features  such  as  low  cost,  simplicity  of 
operation,  and  proven  high  reliability. 

CENTRAL  CONTROLLER 

The  central  controller,  typically  computer-based,  determines 
when  and  how  control  is  to  be  exercised.  A  message  generator,  a 
sub-component  of  the  central  controller,  creates  the  actual  load 
control  command  and  receiver  switch  address  messages.  These 
messages  are  then  transmitted  to  the  receiver  switches  using  the 
system's  communication  vehicle. 

COMMUNICATION  SYSTEM 

The  communication  system  utilized  is  the  principal  element 
differentiating  one  system  from  another.  Several  different 
communication  systems  are  presently  being  used.  Information  on 
each  is  provided  below. 
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The  VHF-FM  radio  system  (Figure  A-1)  is  the  most  widely  used 
remote  control  system  in  the  United  States:  about  60S  of  all 
utility  remote  control  systems  are  VHF-FM  radio  systems.  The 
relatively  low  cost,  simplicity,  and  proven  high  reliability  of 
FM  radio  systems  have  led  to  their  wide  utility  acceptance.  The 
simplicity  of  a  radio  system,  however,  also  imposes  limitations. 
Geographic  and  man-made  structures  reduce  radio  signal 
propagation  to  an  effective  range  of  8  to  40  ki  1  on, eters  (5  to  2 5 
miles)  for  a  300-watt  transmitter.  This  power  limitation, 
imposed  by  the  Federal  Communications  Commission  (FCC) 
regulations,  can  be  circumvented  by  adding  remote  transmitters 
with  an  overlapping  signal  range,  but  such  additions  increase 
costs.  If  the  utility  already  has  a  radio  communication  system 
in  place  --  for  mobile  communications  and  service  crew  dispatch 
--  existing  transmitters  can  often  be  used.  This  ability  adds  to 
the  attractiveness  of  radio  control. 

Most  radio  systems  used  today  operate  at  a  frequency  of 
approximately  154  MHz,  but  several  systems  have  been  installed 
that  operate  at  48,  138,  or  174  MHz. 

A  radio  receiver  switch  is  a  combination  sel f-conta  inea  FM 
receiver  (tuned  to  the  system's  operating  frequency),  message 
decoder,  and  relay.  The  message  decoder,  which  is  the  device's 
logic  section,  allows  it  to  operate  only  when  it  receives  a 
preprogrammed  address  command. 


Figure  A-2.  Unidirectional  Radio  Load  Control  Systen. 

Two  basic  types  of  me s sage -dec Oder  systems  are  used  today:  tone 
based  and  digital-based  systems. 

Once  the  radio  switch  receives  and  decodes  a  control  command,  it 
responds  by  opening  its  relay,  thereby  interrupting  operation  of 
its  designated  control  load. 

The  most  common  type  of  radio  receiver  used  today  is  a  single- 
functicn  (designed  to  control  only  one  load)  receiver  switch 
with  a  240-vac,  30-amp  or  a  24-vac,  5-an:p  control  relay. 

Ripple  control  systems  have  been  used  extensively  in  Europe  and 


other  parts  of  the  world  for  many  years.  Approximately  13%  of 
the  remote  control  systems  in  the  United  States  are  of  this  type 
A  ripple  control  system,  sometimes  referred  to  as  low-frequency 
powerline  carrier,  uses  a  utility's  transmission  and/or 
distribution  network  as  the  transmission  medium. 

In  this  system,  audio  frequency  impulses,  typically  in  the  200- 
to  150-Hz  range,  are  superimposed  or  "injected"  on  the  normal  60- 
Hz  line  voltages  via  ripple  control  transmitters  typically 
located  in  distribution  substations.  At  these  low  frequency 
levels,  signals  propagate  over  long  distances  and  through 
transformers  and  capacitors  with  little  attenuation.  Conversely 
normal  line  noise  is  relatively  high  at  these  frequencies; 
therefore,  the  injected  impulse  must  be  at  a  high  enough  power 
level  to  maintain  an  acceptable  signal-to- noise  ratio. 

The  impulses  generated  by  the  transmitter  are  injectec  onto  the 
lines  in  preset  patterns  of  various  coded  sequences  which  are,  ir 
turn,  received  and  decoded  by  ripple  control  receiver  switches. 


JiOJcLexlJJie  Carrier 

A  powerline  carrier  system  operates  on  essentially  the  same 
principle  as  a  ripple  control  system;  that  is,  the  medium  fcr 
transmitting  signals  between  the  point  of  origin  and  the  pcir.t  c 
control  is  the  utility's  distribution  system. 

A  powerline  carrier  system,  however,  operates  at  higher  frequenc 
levels,  in  the  3-  to  15 -kHz  range.  Tt.e  use  of  these  ni,;r. 


frequencies  offers  several  advantages.  At  frequency  levels  above 
3-4  kHz,  normal  powerline  noise  (resulting  from  harmonics,  for 
example)  drops  off  rapidly;  consequently,  a  signal  transmitted  at 
or  above  these  frequency  levels  requires  less  signal  power  for  an 
acceptable  signa 1 -to-noise  ratio  than  would  a  signal  operating  in 
lower  frequency  ranges. 

With  the  higher  frequency  systems,  signal  generation  is  easier 
and  less  expensive,  and  there  is  greater  potential  for  bi¬ 
directional  communication  (used  for  remote  n.eter  reading  and 
status  monitoring).  Conversely,  signal  propagation  is  shorter 
because  of  the  signal  attenuation  on  a  line  designed  for  60  Hz 
and  when  passing  through  transformers  and  capacitor  banks. 

Approximately  9%  of  the  reported  remote  control  systems  used  are 
combination  radio  and  power  line  carrier  systems.  This  type  of 
system  is  a  hybrid  application  of  two  communication  technologies 
and  uses  the  same  major  components  as  a  radio  control  system  with 
the  addition  of  several  elements  of  a  powerline  carrier  system. 
Functionally,  the  system  closely  resembles  a  radio  control  system 
because  load  management  signals  originate  at  a  control  center  and 
are  then  transmitted,  via  an  FM  radio  transmi tter ,  to  radio 
receivers  located  throughout  the  service  territory. 

In  this  hybrid  system,  the  radio  receivers  are  located  on 
distribution  transformer  poles.  This  pole-mounted  receiver  is 
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connected  to  a  small  powerline  carrier  transmitter,  the  output  of 
which  is  coupled  to  the  secondary  of  the  distribution 
transformer.  The  pole-mounted  receiver,  upon  receiving  the 
proper  load  management  command  from  central  control,  activates 
the  powerline  carrier  transmitter  which  relays  the  control 
commands  over  the  secondary  powerlines  to  the  customer  locations 
via  a  frequency-modulated  carrier  signal.  These  commands  are 
received  and  decoded  by  powerline  carrier  receiver  switches  at 
the  customer's  location. 

Several  additional  remote  control  technologies  are  available  to 
the  utility  industry  although  none  has  been  as  extensively 
applied  as  the  systems  already  described. 

Like  ripple  and  powerline  carrier  systems,  one  relatively  new 
system  uses  the  utility's  distribution  system  as  the 
communication  medium.  Unlike  ripple  and  powerline  carrier, 
however,  this  system  signals  by  altering  the  time  between  zero 
crossings  of  60-Hz  sine  waves.  This  alteration  is  achieved  by 
the  addition  of  a  low  level,  single-phase  °ycle  (60-Hz)  sine  wave 
voltage  whose  phase  angle  is  displaced  90  degrees  from  the  supply 
voltage.  This  system,  with  the  trade  name  TWACS,  (two  way 
automatic  communication  systems),  was  developed  by  the  New 
England  Electric  Systems. 

. .no  lines  have  been  used  to  carry  load  control  commands. 

.  :  ’ ;  e  s  lease  dedicated  telephone  lines  for  controlling 


large  commercial  and  industrial  loads.  A  few  utilities  have 
secured  agreements  to  interface  with  telephone  company  central 
switching  systems  thereby  gaining  access  to  a  high-quality 
communication  network  that  reaches  thousands  of  end  users.  The 
inter-relationships  between  two  utilities  (telephone  and 
electric)  and  the  complications  arising  from  the  issues  of  system 
control  and  ownership  and  use  tariffs  have  created  many 
institutional  problems  that  remain  unresolved.  Because  of  these 
problems,  the  use  of  telephone  on  a  scale  larger  than  just  a  few 
dedicated  points  has  been  extremely  limited. 

Existing  cable  TV  (CATV)  systems  have  also  been  recognized  for 
their  extremely  high-quality  utility  communication  potential. 
Constraints,  such  as  limited  CATV  penetrations  in  given  service 
territories  and  institutional  factors  (as  described  with 
telephone  lines),  have  limited  the  use  of  CATV  networks  for 
remote  control  applications  to  just  a  few  cases. 

Another  technology  being  applied  for  remote  load  control  on  a 
limited  basis  also  requires  that  the  utility  interface  with  an 
outside  entity.  Commercial  AM  or  FM  radio  systems  have  been 
developed  to  allow  load  management  signals  to  be  "piggy-backed" 
on  the  subcarriers  of  powerful  commercial  radio  stations.  Using 
these  powerful  signals  offers  the  potential  for  using  lower-cosi, 
lower-sensitivity  receiver  switches,  and  promises  a  highly 
reliable  communication  network.  The  Federal  Communications 
Commission  (FCC)  has  authorized  the  use  of  these  subcarriers  for 


load  management.  Previously  their  use  was  permissible  only  under 
special  case-by-case  authorization.  This  technology  is,  however, 
being  tested  by  several  utilities,  and  several  others  have 
expressed  interest  in  it. 

RECEIVER  SWITCH 

The  receiver  switch  is  a  combination  signal  receiver,  decoder, 
and  switch  that  responds  to  a  remotely  sent  message  by  energizing 
a  relay  coil,  thereby  opening  a  circuit  and  interrupting  power  to 
a  controllable  load. 

Most  receiver  switches  used  today  are  single-function  devices 
intended  to  control  only  one  load.  Several  utilities  are, 
however,  using  dual-function  receiver  switches  with  two  relays 
to  independently  control  two  separate  loads.  Some  equipment 
manufacturers  offer  optional  receiver  switches  with  up  to  six 
independent  control  functions. 

Most  receiver  switches  have  a  fail-safe  feature  that  allows  the 
controlled  load  to  resume  operation  within  a  set  time-out  period. 
The  receiver  switch  automatically  restores  the  previously 
switched-off  load  after  the  time-out  interval  unless  it  first 
receives  another  control  signal. 

Control  message  decoding  is  an  important  characteristic  of  a 
receiver  switch.  Control  strategies  employed  typically  stagger 
the  on  and  off  switching  of  loads  in  order  to  achieve  a  desired 


level  of  control  that  causes  minimal  discomfort  to  individual 
customers.  Thus,  utilities  benefit  from  the  ability  to  signal 
small  groups  of  receiver  switches  that  can  respond  independently 
from  all  other  switches  on  the  system.  To  allow  this  approach, 
receiver  switches  are  designed  to  respond  only  to  signals  that 
carry  a  preprogrammed  code  or  address. 
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APPENDIX  B 


SELECTED  LIST  OF  EMS  EQUIPMENT  MANUFACTURERS 


AET  Systems,  Inc. 
77  Accord  Park 
Norwell,  MA  02061 


AMF  Paragon  Electric  Co. 
606  Parkway  Blvd. 

PO  Box  28 

Two  Rivers,  WI  54241 
(414)  793-1161 


Advanced  Micro  Systems 
9076  N.  Deerbrook  Trail 
Milwaukee,  WI  53223 
(414)  355-7535 


Allen-Bradley 

A  Rockwell  International  Company 
Industrial  Control  Division 
1201  S.  Second  St. 

Milwaukee,  WI  53204 


American  Auto-Matrix 
1  Technology  Drive 
Export,  PA  15632 


Andover  Controls  Corporation 
York  &  Haverhill  Streets 
Andover,  MA  01810 
(617)  470-0555 


Barber-Col eman  Co. 
Environmental  Controls  Div 
1354  Clifford  Avenue 
PO  Box  2940 
Loves  Park,  IL  61132 
(815)  877-0241 
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Butler  Manufacturing  Co. 
PO  Box  2249 
Kirkland,  WA  98083 
(206)  823-7100 


Computer  Controls 
54  Industrial  Way 
Wilmington,  MA  01887 
(617)  658-5690 


!  Controlled  Energy  Systems  Co. 

1240  N.E.  175th  Street 
PO  Box  55548 
Seattle,  WA  98155 

I  Enercon  Data  Corp 

!  7464  W.  78th  Street 

Minneapolis,  MN  55435 

I  (612)  829-1900 


Encon  Systems,  Inc. 
502-F  Vandell  Way 
Campbell,  CA  95008 
(408)  866-1711 


Energy  Management  Corporation 
9  Schilling  Road 
Hunt  Valley,  MD  21031 
(301)  683-3500 
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Honeywell,  Inc. 

Energy  Products 
1985  Douglas  Drive  North 
Golden  Valley,  MN  55422 
(505)  831-7000 


j  IDEC  S&C  Corporation 

■  1213  Elko  Drive 

>  Sunnyvale,  CA  94089-2211 

;  (408)  747-0550 

> 

1 

Klockner-Moeller  Corporation 
4  Strathmore  Road 
'  Natick,  MA  01760 

[  (404)  952-0258 
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Margaux  Controls 
2980  N.  First  Street 
San  Jose,  CA  95134 
(408)  942-0909 


MCC  Powers,  a  Unit  of 
Mark  Controls  Corp. 
2942  MacArthur  Blvd. 
Northbrook,  IL  60062 
(312)  272-9555 


MicroMizer,  Inc. 

3280  W.  14-Mile  Road 
Royal  Oak,  Michigan  48073 
313-435-2210 


MicroControl  Systems,  Inc. 
6579  N.  Sidney  Place 
Milwaukee,  WI  53209 
(414)  351-0281 


Savergy,  Energy  Systems,  I 
1404  Webster  Avenue 
Ft.  Collins,  CO  80524 


Seaboard  Energy  Systems,  I 
P0  Box  5459 
Va  Beach,  VA  23455 
804-490-9261 


Solidyne  Corporation 
2207  Hammond  Avenue 
Schaumberg,  IL  60195 
(312)  397-8500 


Spartan  Technology,  Inc. 
P0  Box  1784 

Albuquerque,  NM  87103 
(505)  892-5300 


Square  D  Company 
SY/MAX  -  Dept.  SA 
PO  Box  472 
Milwaukee,  WI  53201 
414-332-2000 
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Synergetics  International 
PO  Box  E 

Boulder,  CO  80306 
(303)  530-2020 


Toshiba  Houston 
13131  West  Little  York 
Houston,  Texas  77041 
1-800-23 1-1412 


Trane  Company 

12320  Parklawn  Drive 

Rockville,  MD  20852-1786 


Triangle  Microsystems,  Inc. 
8600  Jersey  Court 
Raleigh,  NC  27612 
(919)  782-2367 
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AET  SYSTEMS.  INC 


ENERGY  MANAGEMENT  SYSTEM  AND 
DIRECT  DIGITAL  CONTROLLER 


FEATURES 

•  User  programmable  -  up  to  16  independent  programs 

•  Calendar  year  programmability 

•  Data  file  maintained  on  all  inputs/outputs 

•  Telephone  communications  and  diagnostics 

•  Full  battery  back-up 

•  Security  pa'-swordmg 

•  Auto  dia1  and  alarming  capabilities 

•  Continuous  .nternal  diagnostics 

•  Remote  indication  of  override  switch  positions 

•  Full  math  Capability  tor  DDC.  PID  and  PWM 

•  Clear  Enghsh  labelling  of  inputs  and  outputs 

•  Automatic  engineering  unit  conversion  of  analog  values 
and  digital  inputs 


DESCRIPTION 

The  AET  816/32  is  a  microprocessor  based  programmable 
controller  designed  for  the  management  of  mechanical 
equipment  and  energy  loads  as  well  as  specific  process 
functions.  It  operates  stand  alone,  as  an  element  of  a  con¬ 
trol  network,  or  as  an  intelligent  peripheral  m  a  central 
processor-b.'.sed  control  monitoring  system 


TYPICAL  APPLICATIONS 

•  Night  &  weekend  setback  •  Sequenced  start-up 

•  Duty  cycling  •  Holiday  scheduling 

•  Load  shedding  •  Chiller  control 


•  Optimized  start-stop 

•  Enthalpy  control 

•  Outdoor  reset 

•  Temperature  control 


•  Holiday  scheduling 

•  Chiller  control 

•  Boiler  control 

•  Pulse  Width  Modulation 

•  Emergency  and  alarming 

•  Power  loss  response 


Floating  temperature  control 


HARDWARE 

AET  816/32  employs  a  Motorola  6803  microprocessor 
with  proprietary  analog  and  digital  I/O  circuitry  plus  16K 
of  on-board  2K  by  8  byte  wide  CMOS  RAM,  and  16K  of 
4K  by  8  UVE  PROM  Screw  terminal  access  is  provided 
for  16  analog  inputs,  8  d'screte  digital  inputs.  8  re'ay  out 
puts  plus  4  bits  and  a  20mA  current  loop  for  inter  unit 
communications  An  HS232C  port  is  standard  Pie  ■wee 
cables  with  connectors  are  provided  for  power  supply, 
battery  back  up  and  RS232C  connections  to  the  PC 
board  itself 

Indication  of  override  switch  positions  as  well  as  user- 
programmed  auto  dial  and/or  alarm  sgna's  are  ,r.a  ibis 
via  the  RS232  port 
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SOFTWARE 

Each  AET  816/32  is  ‘umished  with  a  programming  manual 
and  user  instructions  based  on  clear  English  AET- 
CONTROL  language  35  Common  mechanical  terms  are 
symbol-defined  and  factory-loaded  into  the  unit's  PROM 
along  with  +,  x,  -  ,  <  and  =  capability  for  ease  of 

user  programming  AET 81 6/32can  sustain  16mdependent 
programs  of  64  lines  each  @  59  characters/line  Full  alge¬ 
braic  capability  lor  PlD.  PWM  and  DDC  is  inherent  in  the 
su'‘.vare  User  can  program  any  desired  interrelationship 
of  inpiit(s)  '0  Ootpul(s)  A  variety  of  existing  programs  for 
!,p.cal  HVAC  and/or  energy  management  situations  are 
opf-cnally  available  7  Bit  passwording  to  provide  access 
security  is  Standard 

ELECTRICAL 

Power 

Protection 


1 1  5  VAC  60Hz,  55  Watts  max. 
AC/DC  filtering 
Circuit  breaker 


OPERATIONAL 

Inputs  -  Variable 


Inputs  -  Switch 


Outputs 


Inter  unit  Status 


Programs 


Data  I  oggmg 


PHYSICAL 

Size 


.‘/eight 

Shipping  We-ght 
Enel'  )Sure 


1  7V  (45cm)  h  .  1 9V  (49  5cm)  w . 
4"  1 1 0  2cm)  d 

1  7  'hs  approx ) 

1  9  lbs  (approx.) 

Wall-mounted  metal  enclosure 
with  locking,  hinged  face  panel 
Terminal  board  with  -wiring  trough 
knock-out  at  each  end 


Clocking 

Vanabie  Input 
Bypass 

Event  Counters 

Battery  Back-Up 


ENVIRONMENTAL 

Amb-ent  Operating  1  8  to  49°C  tO-1  20°F) 
Temperature 

Hurndity  Range  5  to  95°o  mon-condensmg) 


Communications 


Security 

Au'o  D  L  Auto  Alarm 
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16  Analog  0-5  1  VDC  for  tempera¬ 
ture  and  other  sensors  Accuracy 
to  20mV  Accuracy  of  1  25mV 
available 

8  On-Off  sensed  inputs  with  indica¬ 
tor  LED's  No  external  power 
required 

8  Internal  SPDT  solid  state  relays 
with  indicator  LED's  Provide  24 
VDC.  3  amps  max  for  DDC  or  ‘ie:d 
relay  control 

4  Lines  with  indicator  LED's  for 
unit  to  unit  sig;  laling 
16  li  '<  f'  -pendent  use'  p'< -grams  64 
Lines  pe'  program  <3  59  C’M’ucte'S/ 
line 

Total  monitoring  of  inputs  and  out¬ 
puts  showing  percentage  of  On 
time  and  average  variables  values 
over  user -defined  time  intervals. 

Real  time  clock  gives  seconds, 
minutes,  hours,  days,  day-to-month, 
year,  and  elapsed  time 

8-Pole  dipswitch  permits  user  to 
isolate  the  system  voi'age  ana  uU.ze 
sensing  dc-vices  with  external  power 
supply. 

4  Counters  user  programs  able  lo 
any  system  event  Up  to  65h35 
cycles  per  counter 
Non-volatile  RAM  and  i  me  of  -.lay¬ 
back  up  lor  power  losses  up  to 
1  week. 

RS232C  port  ASCII  keyboard  com¬ 
patibility  Selectable  baud  rate  from 
1 10  to  2400  bps  at  factory  300  to 
1200  fops  field  selectable  20mA 
data  loop  standard 
D-rs  witch  for  user  se'eeMrie  7  bit 
[Mss  word 

16  user  defined  a  arm  •.••pens  -"totall¬ 
ing  "out  of  i'lmls "  or  HVAC  status  to 
hard -wired  o:  rem-.i'e  printer 


77  Accord  Park,  Norwell,  Mass  02061 


(61 7]  749-8210 
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ENERGY  MANAGEMENT  SYSTEM 
AND  DIRECT  DIGITAL  CONTROLLER 


DESCRIPTION 

AET  448  is  a  microprocessor-based  programmable 
conlroller  designed  for  the  management  of  mechanical 
equipment  and  energy  loads,  as  well  as  control  of 
specific  process  functions.  It  operates  stand  alone  or  as 
an  intelligent  peripheral  in  a  central  processor-based 
control  and  monitoring  system. 


FEATURES 

•  4  Digital  outputs 

•  4  Digital  inputs 

•  8  Analog  inputs 

•  Fail  safe  output 

•  User  programmable  -  up  to  9  independent  programs 

•  Calendar  year  programmability 

•  Data  file  maintained  on  inputs/outputs 

•  T elephone  communications  and  diagnostics  (standard) 

•  Complete  memory  back-up 

•  Security  passwording 

•  Auto  dial, 'alarm  reporting  (standard) 

•  Continuous  internal  diagnostics 

•  Remote  mdication  of  override  switch  positions 

•  Full  m.ith  capability  'or  DDC,  PID  and  PWM 

•  Clear  i$h  fabel.ng  of  inputs  and  outputs 

•  Automatic  engineering  unit  conversion  of  analog 
va'ues  ,md  dig  tal  nputs 

OPTIONS 

•  Built  n  300;  t  One  •  aurj  modem 

•  Handheld  or  panel  mounted  programming  key  pad 


TYPICAL  APPLICATIONS 

•  Sequenced  start-up 

•  Holiday  scheduling 

•  Chiller  control 

•  Boiler  control 

•  Pulse  Width  Modulation 

•  Emergency  and 
alarming 

•  Power  loss  response 
•  Floating  temperature  control 

HARDWARE 

AET  448  om(  'loysa  I  fiiachi  6303  microprocessor  with  pro¬ 
prietary  analog  and  digital  I/O  circuitry,  including  f6K 
of  CMOS  RAM  and  16K  (expandable  to  40K)  of  UVE 
PROM  Screw  terminal  access  is  provided  for  8  analog 
inputs.  4  discrete  digital  .nputs,  4  SPST  relay  outputs  An 
RS232  port  is  standard  Pre-w.md  cables  with  connectors 
are  provided  for  power  supply  memory  !  -ack  up  and 
RS232  connections  to  the  PC  board 

Indication  of  override  switch  pus  sens  and  user- 
programmed  auto  dis'-'.V arm  '..ports  arc;  a.. Ruble 
through  the  RS232  port 


•  Night  &  weekend 
setback 

•  Duty  cycling 

•  Lead  shedding 

•  Optimized  start-stop 

•  Enthalpy  control 
•Outdoor  reset 

•  Temperature  control 
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Specifications  Continued 


SOFTWARE 

Each  AET  448  is  furnished  with  a  programming  manual 
and  user  instructions  based  on  the  clear  English  AET 
CONTROL  language  35  Common  mechanical  terms 
are  symbol-defined  and  factory-loaded  into  the  unit's 
PROM  along  with  + ,  - ,  x ,  J  ,  and  = 

capability  for  ease  of  user  programming  AET  448  can 
sustain  9  independent  programs  of  64  lines  each  @  59 
characters/lme  Full  algebraic  capability  for  PID,  PWM, 
and  DDC  is  inherent  in  the  software  User  can  program 
any  desired  interrelationship  of  mput(s)  to  output(s)  A 
variety  of  existing  programs  for  typical  HVAC  and/or 
energy  management  situations  are  available. 


ELECTRICAL 

Power 

1 15  VAC  60Hz,  85  watts  max., 
AC/DC  filtering 

Protection 

4/10A  fuse 

PHYSICAL 

Size 

12V2"  (31  6cm)  h  .  14"  (35  6cm) 
w  ,  4"  (10  2cm)  d. 

Weight 

1 7  5  lbs  (approx.) 

Shipping  Weight 

19  5  lbs  (approx  ) 

Enclosure 

Wall-mounted  enclosure  with 
locking,  hinged  face  panel.  Ter¬ 
minal  board  with  wiring  trough, 
knock-out  at  each  end  and  bottom 

ENVIRONMENTAL 

Ambient  Operating  -  18  to  49°C  (0-120°F) 
Temperature 

Humidity  Range  5  to  95°/o  (non-condensing) 


OPERATIONAL 

Inputs  -  Variable 


Inputs  -  Switch 


Outputs 


Programs 


Data  Logging 


Clocking 


Variable  Input 
Bypass 


Capacitor  Back-Up 


Communications 


Security 
Auto  Dial / 
Auto  Alarm 


Fail-Safe 

Output 


8  Analog  0-5  1  VDC  for 
temperature  and  other  sensors 
Accuracy  to  20mV 

4  On-Off  sensed  inputs  with 
indicator  LED's.  No  external 
power  required 

4  Internal  SPST  solid  state  relays 
with  indicator  LED's  rated  at  24 
VDC,  3  amps  max  outputs  for 
DDC  or  f.eld  relay  control 

9  Independent  user  programs. 
64  Linos  per  program  (tb  59 
characters/lme. 

Total  monitoring  of  inputs  and 
outputs  sho  wing  percentage  of 
"On"  time  and  average  va'  able 
values  over  user-dofmed  time 
intervals. 

Real  time  clock  gives  seconds, 
minutes,  hours,  days,  day-of- 
menth,  year,  and  elapsed  time 
Automatic  daylight  savings 
adjustment. 

8  Pole  dipswitch  permits  user  to 
isolate  the  system  voltage  and 
utilize  sensing  devices  with  e»ter 
nal  power  supply 
Non-volatile  RAM  and  time  of 
day  back-up  for  power  losses  up 
to  1  week,  maintenance  free. 

RS232C  port  ASCII  keyboard 
compatibility  Se'ectub'e  baud 
rate  from  30C  to  9600  bps 
Two  5-character  passwords 
8  User-defined  alarm  reports 
detailing  "out  of  limits"  condi¬ 
tions,  HVAC  status  and  preven¬ 
tive  maintenance  procedures  to 
hard  wired  or  remote  printer. 
One  internal  normally  closed  fail¬ 
safe  output  rated  at  24  VDC.  100 
mA  maximum  for  power  loss  or 
system  failure  notification 


‘S'  SYSTEMS,  INC. 


T. 7  Accord  Park,  Norwell,  Mass.  02061 


(617)  749-8210 
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10A  resistive 


. ' ' ; '  L  1‘ ! 5 P  L  LY  Indicates  time-of-day  and 
events  being  programmed  or  reviewed. 

C'.'OEF  STATUS  «.ZDS  Show  the  event  as 
either  ON  or  OFF  during  programming  or  duty 
cycling. 

_  ..CuiT  V  ir.Gl7.ZD  LEDS  Indicate  status 
of  the  four  output  relays  during  normal  opera¬ 
tion.  (Assumes common  to  N.O.  wiring).  During  pro¬ 
gramming  they  show  circuit  being  programmed. 

Z  ’  Y  LEDS  Indicate  the  current  day  of  week 
or  the  day  of  week  being  programmed. 

*-C  ‘  Q  Used  to  program,  review 
schedule,  and  manually  override  relay  outputs. 

Replaceable  lithium  battery  provides  a 
minimum  of  four  months  accumulated  carry¬ 
over  for  both  time  and  program  during  power 
outages.  (Battery  is  behind  face  plate). 


7.  FO'.’Fi  Sr  D ,'  :  ,  r-L  7  75  s 

at  24  Vac  or  120/240  Vac. 

8.  ;  CV/ir  !  T'JT  24V  and  120/240V,  50/60  Hz 
self-adapting. 

9.  C  L-. -'..m  VE  ";•"!.!?  Connect  relay  outputs 
to  loads. 

10.  l-'.  :  Z  L  :  D  Used' for  connection  to 

systems  ground. 

11.  •  ZLiT  SLYiTC::  Recessed  switch  to  reset 
the  control  and  clear  program. 

12.  HOL'DAY  LED  Indicates  holiday  being 
programmed  or  reviewed. 

13.  L2LT  Show  day  status  of  an  event 
or  time-of-day. 

14.  T".-'  l.’SrCF v  Z*.  Used  for  isolation  on  24  Vac 
versions.  On  120/240  Vac  versions,  transformer 
is  used  to  step  down  Voltage  to  24  Vac. 


Paragon  EC74  Programmable 
Time  Controls 


Paragon  EC74  Series  controls  offer  an  electronic, 
microprocessor  based  alternative  to  electro¬ 
mechanical  time  clocks.  These  timers  are 
designed  with  four  independent  channels  which 
operate  from  a  single  time  base  and  provide 
greater  programming  flexibility  and  accuracy. 

The  solid  state  design  and  internal  logic  of  the 
EC74/192MA  and  EC74/120D  controls  expand 
programming  capabilities  for  use  with:  energy 
management  programs,  heating/ventilating/air 
conditioning  systems,  indoor  and  outdoor  lighting 
and  security  lighting.  In  addition,  the  EC74/192MA 
is  ideally  suited  to  control  bells,  synchronous  wall 
clocks  and  latching  relays. 

The  EC74/192MA  and  EC74/120D  are  offered  in  24 
Vac  and  120/240  Vac  versions. 

Time-of-Day  Scheduling 

The  EC74  Series  controls  provide  time-of-day 
(TOD)  scheduling  which  is  the  simplest  method  for 
cutting  electrical  use.  Scheduling  involves  de¬ 
energizing  indoor  and  outdoor  lighting  systems, 
heating,  air  conditioning,  ventilating,  process  and 
many  other  electrical  loads  during  unoccupied 
periods.  The  length  of  time  a  load  is  scheduled 
OFF  and  the  power  rating  of  that  load  are  the 
keys  to  time-of-day  savings. 

Lighting  and  HVAC  Scheduling 

An  indoor  lighting  circuit  rated  at  10  kilowatt  (kW) 
and  energized  24  hours  per  day  consumes  240 
kilowatt  hours  (kWh)  )10kW  x  24  hr.)  per  day,  4 
days  per  week.  A  time-based  control  is  installed  to 
shut  lights  OFF  during  unoccupied  times  from 
5:00  p.m.  to  7:00  a.m.  or  14  hours  per  day.  The 
resulting  electrical  savings  would  be  140  kWh  per 
day  or  36,400  kWh  per  year.  With  a  typical  elec¬ 
trical  rate  of  6  cents  per  kWh,  annual  savings  of 
$2,184  would  result. 

This  same  procedure  employed  throughout  a  build¬ 
ing  or  facility  can  result  in  tremendous  reduction 
of  electrical  costs. 


Typical  Time-of-Day  Scheduling 
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Holiday  Programming 

The  EC74  has  the  capability  for  32  single  day 
holidays  each  year.  For  holiday  periods  or  shut 
downs  longer  than  a  single  day,  up  to  16  holiday 
durations  can  be  programmed  for  2  days  to  11  >>„ 

months.  The  holiday  program  can  be  entered  up  tO'^~ 
a  year  in  advance.  Each  channel  may  have  dif¬ 
ferent  holidays  applied  to  it. 


Daylight  Savings  Time 

The  appropriate  dates  are  entered  with  the  annual 
program,  and  the  control  automatically  adjusts  for  > 
daylight  savings  time  when  appropriate.  No  need 
to  call  a  serv¬ 
iceman  to 


reset  clocks. 
Leap  year 
correction 
automatically 
programmed. 


Automatic  Seasonal  Adjustment 

Circuit  1  of  the  EC74/192MA  and  120D  provides  / ' 
the  ASTRO  DIAlffeature.  The  ASTRO  DIAL  feature/* 
conserves  energy  by  accurate 
control  of  parking  lot  lights, 
security  lights,  and  outdoor 
signs.  It  will  turn  lights  ON  at 
dusk  and  OFF  at  dawn.  Initial 
programming  includes  enter¬ 
ing  sunrise  and  sunset  times, 
northern  or  southern 
hemisphere,  and  latitude.  The 
control  will  then  automatically 
adjust  to  seasonal  changes  in 
sunrise  and  sunset  times 
without  the  cost  of  installing 
a  photocontrol. 


ASTRO  DIAL® 
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Power  Outage  Carry-over 

A  minimum  of  4  months  of  accumulated  carry-over 
for  time-of-day  and  program  is  provided  by  a 
lithium  battery.  When  power  is  restored,  circuits  yl 
stagger  and  the  control  assumes  the  program 
mode  of  operation. 


3i 


Manual  Override 

When  temporary  alterations  to  the  program  are 
needed,  output  relays  may  be  energized  or  de¬ 
energized  manually  via  the  keyboard.  The  program 
override  remains  in  effect  until  the  next  scheduled'/* 
opposite  event  occurs  or  momentary  output  is  / 
initiated.  The  EC74  will  then  return  to  its  pro¬ 
grammed  schedule. 


a 


EC74/120D  Special  Features 


True  7-Day  Time-of-Day  Programming 

The  EC74/1200 
features  true  7-day 
programming 
capabilities.  Each 
circuit  can  be 
independently 
programmed  for 
each  day  of  the 
week. 

The  EC74/120D 
has  30  ON /OFF 
events  per  channel 
for  a  total  of  120 
events. 


Duty  Cycle  Program 

Typical  Time-Based  Duty  Cycling 


Unit 
No.  1 
Unit 
NO  2 
Unit 
No  3 
Unit 
NO  .  4 
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The  EC74/120D  provides  a  duty  cycle  on  all  cir¬ 
cuits  with  ON  and  OFF  durations  independently 
programmable  from  i  to  99  minutes  resulting  in 
ON/OFF  cycle  lengths  from  2  to  198  minutes  for 
each  circuit. 

HVAC  equipment  typically  has  excess  capacity  for 
extreme  outside  temperature  conditions  and 
future  growth.  Subsequently,  the  equipment  may 
be  cycled  ON  and  OFF  on' a  time  interval  basis  so 
that  minimum  operating  time  is  required  to  main¬ 
tain  comfortable  environmental  conditions.  This 
electrical  energy  management  technique  not  only 
reduces  demand  peaks  but  may  reduce  total 
energy  consumption  for  the  equipment  being  cycled. 

Four  20  kW  air  handling  units  that  are  cycled  OFF 
for  15  minutes  out  of  the  hour  could  result  in  a 
reduction  of  20  kW  per  hour  demand  or  a  25% 
savings  on  HVAC  system  energy  costs. 

Timed  Override 

The  EC74/120D  features  a  timed  override  that  can 
be  programmed  from  1  to  99  minutes  of  override 
time  for  each  of  the  4  circuits. 


How  to  Specify 

EC74/192  MA 

Installer  shall  furnish  and  install  AMF/Paragon 
EC74/192MA  Programmable  Time  Control  with  24V 
(120/240V),  5Q/60HZ  self-adapting.  The  solid  state 
365-day  time-based  control  shall  have  the  capability 
of  being  programmed  each  day  of  the  week.  Up  to 
32  single  day  holidays  or  16  holiday  durations, 
with  11  month  maximum  duration  length,  can  be 
programmed  as  well  as  daylight  savings  time 
changeover.  The  control  has  been  leap  year  cor¬ 
rected  to  the  year  2100  A.D.  The  control  is  to  have 
ASTRO  DIAL®feature.  Keyboard  shall  provide  access 
to  all  programming,  program  review,  and  circuit 
override.  LED  display  shall  display  time-of-day 
with  one  minute  resolution,  day  of  week,  and  cir¬ 
cuit  status.  The  system  shall  control  up  to  192 
events  with  48  events  available  per  circuit.  Each 
output  shall  be  programmable  for  maintained  or 
momentary  contact.  Programming  shall  provide  A, 
b,  C  or  SKIP  programs  assignable  to  the  days  of 
the  week  and  holiday.  The  A,  b,  and  C  programs 
of  each  output  can  contain  up  to  8  ONs  and  8 
OFFs  or  up  to  15  momentary  contact  closures. 

Each  circuit  can  be  programmed  with  up  to  three 
different  durations,  programmable  from  1  to  99 
seconds  to  provide  momentary  contact  closure. 
Outputs  shall  include  4  SPOT  relays,  contacts 
rated  10A  resistive  at  24V  or  120/240V. 

During  power  outages,  control  is  to  maintain 
program  and  time-of-day  for  a  minimum  of  four 
months  of  accumulated  power  outages  with  a 
replaceable  lithium  battery. 

EC74/120D 

Installer  shall  furnish  and  install  AMF  Paragon 
EC74/120D  Programmable  Time  Control  with  24V 
(120/240V),  5Q/60Hz  self-adapting.  The  solid  state 
365-day  time-based  control  shall  have  the  capabili¬ 
ty  of  being  programmed  each  day  of  the  week  as 
well  as  daylight  savings  time  changeover.  The 
control  will  be  leap  year  corrected  to  the  year  2100 
A.D.  The  control  is  to  have  duty  cycle  capability, 
timed  override  from  1  to  99  minutes  and  ASTRO 
DIAL®  feature. 

Keyboard  shall  provide  access  to  all  programming, 
program  review,  and  circuit  override.  LED  display 
shall  display  time-of-day  with  one  minute  resolu¬ 
tion,  day  of  week,  and  circuit  status.  The  control 
shall  have  up  to  120  ON  and  OFF  events  with  30 
events  per  circuit.  Outputs  shall  include  4  SPDT 
relays,  contacts  rated  10A  resistive  at  24V  or 
120/240V.  During  power  outages,  control  is  to 
maintain  program  and  time-of-day  for  a  minimum 
of  4  months  of  accumulated  power  outages  with  a 
replaceable  lithium  battery. 
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Programming  capabilities 

1.  7-day  programming 

—  open  scheduling  — EC74/120D 

—  3  schedules  (A,  b,  C)— EC74/192MA 

2.  365-day  calendar  with  automatic  adjustments 
for  daylight  savings  time  and  leap  year 

3.  32  holidays  per  year  programmable  by  date 

4.  16  holidays  per  channel  with  duration  setting 

5.  30  ON/OFF  events  per  channel  — EC74/120D 
16  ON/OFF  events  per  program  per  channel  — 
EC74/192MA 

6.  Duty  cycling  and  repeat  programming  — 
EC74/120D 

7.  Momentary  contact  closure  from  1-99  seconds 
—  EC74/192MA 

8.  ASTRO  DIAlfon  .channel  1 

9.  Manual  override 

10.  Timed  override  from  1-99  minutes  per  channel 
—  EC74/120D 

11.  1  minute  resolution  for  time-of-day  and  events 

Electrical 

1.  Power  Requirements 

24  Vac  Model—  24V  (+10-15%),  50/60  Hz, 
10VA  maximum 

120  Vac  Model  — 120V  (+  10-15%),  50/60  Hz, 
10VA  maximum 

240  Vac  Model  —  240V  (+  10-15%),  50/60  Hz, 
10VA  maximum 

2.  Output— 4  SPOT  output  relays  rated  10A 
resistive 

24  Vac  Model— 40V A  pilot  duty  at  24  Vac 
120  Vac  Model  —  200VA  pilot  duty  at  100  Vac 
240  Vac  Model— 345V A  pilot  duty  at  240  Vac 

3.  Wiring— Terminals  can  accommodate  14  to  24 
AWG  wire 


Paragon 

A  WORLD  LEADER  IN  TIME  CONTROLS 

PARAGON  ELECTRIC  COMPANY  INC. 

606  ParKway  Blvd.,  Two  Rivers,  Wl  54241  USA  414/793-1 161 

INTERNATIONAL  SALES  OFFICE: 

Two  Rivers,  Wl  54241  U  S  A. 

Cable:  PECO  Telex  26-3450  AMFPARA  TWOR 

IN  CANADA:  PARAGON  ELECTRIC 
Division  ol  AMF  CANADA  LIMITED 
52  Royal  Road,  Guelph,  ONT  N1H  7H1  519/822  1576 


Power  Outage  Carry-over 

1.  Program  and  time-of-day  backup  — 4  months  of 
accumulated  carry-over  by  means  of  a 
replaceable  lithium  battery. 

2.  Following  the  power  outage,  circuits  stagger 
ON  and  the  control  assumes  the  program  mode 
of  operation. 


Accuracy 

1.  Time-of-Day  Maintenance  of  time  is  as  accurate 
as  line  frequency. 

2.  Programming  — Time-of-day  and  ON  and  OFF 
program  time  resolution  is  one  minute. 

Applications 

The  EC74  controls  are  applicable  to  facilities  such 
as  retail  and  convenience  stores,  schools,  offices, 
industrial  buildings,  churches,  etc. 

Typical  loads 

Controllable  loads  are:  heating/ventilating/air  con¬ 
ditioning  systems,  indoor  and  outdoor  lighting, 
security  systems,  bells,  synchronous  wall  clocks, 
latching  relays. 

Physical 

1.  Enclosure  Type  —  NEMA  1— Metal  housing  with 
left  hinged,  locking,  front  cover  access. 

2.  Mounting  — Vertical  mounting 

3.  Finish  — Dark  brown  enamel. 

4.  Dimensions  — 

Width  7.4  in  (18.7  cm) 

Height  10.9  in  (27.6  cm) 

Depth  3.0  in  (7.7  cm) 

5.  Weight  — Approx.  5.25  lb.  (2.4  kg) 

6.  Shipping  Weight  — Approx.  6.0  lb  (2.8  kg) 

Environmental 


1.  Temperature 

+  32 *F  to  +  122°F  (0°C  to  +  50°C) 

2.  Humidity 

10-95%  RH  (non-condensing) 


Model  Selection  Chart 

MODEL  VOLTAGE 

6C74/192MA  24  24  Vac  _ 

6C74/192MA  120'240  120/240  Vac 

*C74/ 1200^4  24  Vac 

EC74/120D  120/240  *120/240  Vac 


FUNCTIONS 

Tune-of-day  scheduling  Adjuslable  (Ternary 
lary  contact  capability  plus  ASTRO  Dial 

Time-of-day  scheduling  duty  cyc'  ng  plus 
ASTRO  DIAL 
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The  features 
of  a  large 
Eft/1  System 
in  a  smaller, 
affordable 
control. 
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•12  Loads 
•8  Analog  Inputs 
•Meter  Input 
•Demand  Control 
•Optimized  Start  and  Stop 
•Adaptive  Duty  Cycling 
•Remote  Communications 
•Astro-Dial™ 

•Dial  Out 
•365 -day  Calendar 
•Holiday  Scheduling 
•Security  Lockout 
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PARAGON 


PACESETTER  IN  ELECTRONIC  CONTROLS 
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The  Paragon  EC128  Energy  Monitoring  and  Control  System  has  the  features 
of  a  big  energy  management  system  in  a  smaller,  affordable  control.  It  is 
specifically  designed  for  small  to  medium  sized  buildings  such  as  supermarkets, 
department  stores,  schools,  home  centers,  banks,  offices  and  auto  dealerships. 

With  12  loads  and  8  analog  inputs,  the  EC128  fills  the  gap  between  multi¬ 
channel  controls  and  larger  energy  management  systems.  It  is  competitive¬ 
ly  priced  to  provide  a  quick  payback  by  utilizing  demand  control,  adaptive 
duty  cycling,  optimized  start  and  stop,  daylight  savings  time  adjustment,  meter 
input  and  Astro-Dial™. 

With  the  remote  communications  module,  all  programming,  control  and  data 
of  the  EC128  may  be  handled  from  a  remote  computer.  In  addition  to  remote 
communications  capabilities,  the  EC128  can  load  and  store  the  entire  con¬ 
troller  memory  and  programming  Into  its  Memory  Storage  Module.  This  module 
allows  the  copy  of  the  programming  to  be  reloaded  into  the  controller  at  any 
time  and  by  designing  this  module  with  erasable  and  reprogrammable  memory, 
the  program  is  stored  indefinitely  without  an  external  power  supply. 

Traditional  Paragon  reliability  and  technical  support  are  matched  with  state- 
of-the-art  capabilities  to  make  the  EC128  Energy  Monitoring  and  Control  System 
a  controller  to  be  reckoned  with. 


Time  of  Day  Scheduling 

75  on  and  off  events  for  single  day  or  multiple  days  and  for 
any  number  of  outputs  to  give  precise  load  control  to  switch 
equipment  off  during  periods  of  non-use. 

Duty  Cycling— Time  based 
or  adaptive 

Duty  cycling  can  reduce  energy  demand  and  equipment  wear 
by  cycling  equipment  on  and  off.  By  adding  sensor  control 
the  duty  cycling  rate  can  be  adapted  or  automatically  varied. 
Comfort  can  be  maintained  along  with  the  reduction  of  KW 
demand.  When  utilizing  the  staggered  option  start-up,  KW 
can  also  be  reduced  when  more  than  one  load  is  assigned 
to  the  duty  cycling  program. 

Sensor  Control 

The  EC128  may  control  HVAC  equipment  directly  by  monitor¬ 
ing  temperature  or  KW,  comparing  the  value(s)  to  a  programmed 
setpoint(s)  and  taking  proper  control  action.  This  eliminates 
tampering  of  thermostats  and  allows  efficient  temperature  and 
equipment  control. 


Variable  Sensor 
Control— Reset 

Variable  sensor  control  involves  a  unique  ‘master/slave' 
arrangement  where  the  value  of  one  sensor  interacts  and 
modifies  the  conrol  range  for  a  second  sensor.  Outdoor 
temperature  modifying  boiler  tank  temperature  is  an  exam¬ 
ple  of  an  application  for  variable  sensor  control. 

Demand  Scheduling 

Demand  control  is  shutting  off  or  shedding  noncritical  loads 
during  peak  demand  periods  to  reduce  KW  demand  charges. 
The  EC128  monitors  KW  via  its  pulse  input  port  which  receives 
pulses  from  a  remote  power  meter. 

Astro-Dial™ 

The  Astro-Dial  feature  allows  you  to  control  outdoor  and  security 
lighting  loads  in  conjunction  with  the  seasonal  changes  of 
the  rising  and  setting  of  the  sun  without  the  need  of  a  photo 
cell.  By  programming  the  date  and  your  local  sunrise  and  sunset 
times,  the  EC128  can  track’  the  sun  and  allow  loads  to  be  on 
only  when  the  sun  Is  down. 
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Holidays 


Unlike  many  other  energy  management  controllers,  the  EC128 
has  four  different  holiday  schedules.  This  allows  programming 
of  half-days,  full  days  or  special  holidays.  Up  to  32  holiday  dura¬ 
tions  are  available,  each  lasting  up  to  366  days.  The  flexibility 
of  this  feature  is  evident  in  a  typical  school  application  where 
there  could  be  an  unscheduled  half  or  full  day  holiday,  as  well 
as  the  regularly  scheduled  holidays. 

User  Configuration  Setting 

Allowing  configuration  of  the  EC128  to  your  specific  needs 
is  one  of  the  many  user  friendly  design  standards  found  in 
this  controller.  Some  things  left  for  your  configuration  include: 
relay  logic  (reversed  or  normal);  maintained  or  momentary 
ouptputs,  clock  format  (12  or  24  hour);  temperature  format 
(Farenheit  or  Celsius);  input  type  (digital  or  analog);  adjustable 
stagger-up  rate  from  0  to  9  seconds;  and  minimum  and  max¬ 
imum  on  and  off  duartions  for  each  load. 

Performance  Log 

The  EC128  is  designed  with  half  of  the  memory  allocated  to 
data  storage  By  recording  such  items  as  temperature  history, 
demand  history,  and  load  run  times,  a  performance  profile 
can  be  developed  to  demonstrate  the  system's  ability  to  effi¬ 
ciently  control  equipment  and  costs. 

Security  LocSiout 

An  entry  code  may  be  programmed  into  the  EC128  to  allow 
restricted  access  when  and  where  necessary.  This  prevents 
changing  or  possible  erasure  of  programs  by  unauthorized 
persons. 

Remote  Communications 
and  Dial  Out 

The  remote  communications  module  provides  for  interfac¬ 
ing  with  the  IBM  PC,  or  compatibles,  which  facilitates  all  pro¬ 
gramming  and  operation  of  the  EC128  from  a  remote  site.  It 
is  possible  to  program  two  telephone  numbers  into  the  EC128 
which  will  be  automatically  dialed  in  the  event  of  an  alarm  situa¬ 
tion  or  at  a  specified  time  of  day.  You  have  complete  access 
to  the  EC128  providing  more  efficient  control  and  reducing 
the  need  for  site  visits. 
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Accessories  and  Options 

Sensors 

Indoor  Temperature  Sensor  Model  TS2-E 
32°F  (0°  C)  to  122 JF  (50°  C) 

Outdoor  Temperature  Sensor  Model  TS2 
-40°F  (-40°  C)  to  14Q°F  (60°  C) 

Remote  Communications  CM-1 

Performs  interfacing  function  for  Hayes  compatible  modems. 
Enhances  data  collection  feature  for  EC128  and  allows  remote 
programming,  monitoring,  and  alarm  dial  out  capability. 
Transfers  at  300  or  1200  baud  rates  depending  on  baud  rate 
or  interfacing  computer  modem. 

Memory  MSM-1 

This  memory  storage  module  allows  permanent  memory 
storage  in  EJPROM.  Connects  to  remote  communications  port 
and  is  guaranteed  that  it  can  be  erased  and  reprogrammed 
a  minimum  of  100  times.  The  memory  module  can  upload  or 
download  programmed  data  to  or  from  the  EC128. 
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Applications 

Summary 

Most  buildings,  no  matter  what  the 
size,  have  many  of  the  same  basic 
needs— heating,  cooling,  ventila¬ 
tion,  indoor,  outdoor  and  security 
lighting.  The  Paragon  EC128  Energy 
Monitoring  and  Control  System  is 
designed  for  small  to  medium  sized 
buildings  and  takes  advantage  of 
a  wide  selection  of  the  most  cur¬ 
rent  energy  cost  management 
techniques. 
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Specifications 


Electrical 

Input  Power  24  Vac  ( + 10%  - 15%),  50  or  60  Hz  (self  selecting) 
Maximum  Power  Consumption:  10  Va 
Output  Relay  Contacts:  12  SPOT  rated  at  10A  resistive 
Input  Analog  Temperature  Sensors:  Up  to  8 
Temperature  Range:  -  40°  ( -  40°C)  to  215°F  (102°C) 
Demand  Input:  X  pulse  — maximum  input  rate 

Carryover 

A  minimum  of  4  months  memory  retention  provided  by  a  primary 
lithium  battery. 


Environmental 

Operating  32°F  (0°C)  to  122°F  (50°  C) 

Storage  0°F  (-20°C)  to  140°F  (60°  C) 

Relative  Humidity:  10  —  90%  RH  (noncondensing) 

Physical 

Dimensions:  8.75*  W  c  13.25*  H  x  4.24*  D 
(22.22  cm  x  33.65  cm  x  10  80  cm) 

Enclosure:  Nema  1  metal  housing  with  removable,  left  hinged, 
locking  door  access.  Transparent  window  in  door.  Conduit 
knockouts  for  top,  bottom,  and  side  entrance. 
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PARAGON  ELECTRIC  COMPANY,  INC. 
606  Parkway  Blvd  .  P  O  Box  28 
Two  Rivers,  Wisconsin  5424)  USA 
(4)4)793-1161  TELEX  26-3450 
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EC732 

Energy  Management 
System  Features 

4  to  32  outputs 
Time-o(-day  scheduling 
Time-based  or  staggered  duty  cycling 
Keyboard  programming  and  override 
4-digit  access  code  to  restrict  pro¬ 
gramming  access 

Programmable  time,  day,  date  and 
year 

12  hour  clock  with  AM/PM  indication 
Daylight  savings  time  and  leap  year 
automatically  calculated 
16  holiday  durations  from  1  to  127 
days  each  programmable  one  year  in 
advance 

Battery  powered  carryover  to  main¬ 
tain  program  memory  and  time  during 
power  outages  for  up  to  7  days 
Reverse  relay  logic  programming 


[  Optional  Features 

•  40  to  16  analog  inputs 

•  Adaptive  duty  cycling  based  on  tem¬ 
perature  or  electrical  demand 

•  Analog  control  and  variable  analog 
control  of  HVAC  equipment 

•  Optimized  start/stop 

•  Demand  Control  to  reduce  kW  de¬ 
mand  charges 

•  Data  gathering  and  logging  of  analog 
inputs,  outputs,  and  overrides 

•  Remote  Communication  allowing 
EC732  to  interact  with  a  remote 
computer 

•  Local  Printer  Interfacing  to  obtain  a 
printout  of  data  stored  in  the  EC732 

•  Voice  prompting  (or  programming  as¬ 
sistance  and  program  review 
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The  AMF/Paragon  EC732  Energy  Management  System  is  a  modular 
microprocessor  based  system  which  provides  control  of  4  to  32 
different  loads  expandable  with  4  and  8  channel  output  relay 
modules.  Analog  inputs  are  expandable  from  0  to  16  using  4  and  8 
point  input  modules.  Other  optional  modules  include:  override, 
demand,  voice  communication,  remote  communication,  dial-out, 
and  local  printer  interface. 

The  control  is  programmable  using  a  membrane-type  operator 
panel  mounted  within  a  lockable  enclosure.  The  enclosure  has  a 
removable  door  with  a  window  for  viewing  the  LED  displays  when 
the  enclosure  is  locked.  A  4  digit  access  code  entered  through  the 
keypad  allows  program  review  and  data  analysis  while  restricting 
program  modification  to  authorized  personnel  only.  Optional  voice 
prompting  provides  programming  assistance  and  audio  review  of 
programs. 


The  EC732  controller  operates  using  a  12  hour  clock  with  AM/PM 
indication  and  the  Gregorian  Calendar.  Leap  year  and  daylight 
savings  time  are  automatically  calculated  and  implemented. 
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Program  and  time  are  maintained  during  power  outages  for  up  to  7 
days  with  a  rechargeable  battery.  After  power  is  resumed,  controller 
will  update  all  outputs  sequentially  in  1  second  intervals. 
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EC732  Energy  SVianagement  System 


Time-Of-Day  Scheduling 

Time-of-day  scheduling  reduces  electrical  consumption  and  equip¬ 
ment  wear  by  programming  loads  to  switch  OFF  during  hours  of 
nonuse. 

Each  output  can  be  programmed  to  the  minute  with  a  separate, 
independent  program  for  eight  day  types,  Sunday  through  Satur¬ 
day,  and  holidays  Up  to  30  ON  or  OFF  set  points  for  time-of-day 
scheduling  are  available  for  each  day.  Up  to  32  loads  can  be 
assigned  to  a  set  point. 

The  system  maybe  programmed  for  up  to  sixteen  (16)  holidays  by 
date,  automatically  using  a  separate  set  of  operator  defined  holi¬ 
day  programs  for  each  load  Holidays  can  be  programmed  up  to 
one  year  in  advance  with  durations  of  1  to  127  days. 

To  accommodate  unscheduled  occupancy  periods,  and  load(s) 
may  be  programmed  with  a  temporary  ON  or  OFF  up  to  one  week 
in  advance  Temporary  programs  are  automatically  cleared  after 

use. 

Any  load  may  be  overriden  to  an  ON  or  OFF  state  from  the  key¬ 
board  With  the  addition  of  an  optional  ORM-8  override  module(s), 
up  to  32  independent  loads  may  be  overriden  from  a  remote  con- 
tact(s)  closure  The  module  also  provides  accumulation  of  hours 
and  minutes  in  the  override  mode  for  each  output. 


Duty  Cycling 


Duty  cycling  reduces  kW  demand  and  kWh  electrical  consump¬ 
tion  by  cycling  equipment  ON  and  OFF  so  minimum  operating 
time  is  used  to  maintain  comfortable  environmental  conditions. 

ON  and  OFF  duration  lengths  for  each  load  are  individually  defin¬ 
able  from  0  to  127  minutes,  with  one  minute  resolution. 

The  staggered  or  rotating  duty  cycling  feature  automatically 
assigns  loads  to  an  internal  schedule  that  aligns  ON  and  OFF 
times  in  rotation  to  minimize  electrical  kW  demand. 

Adaptive  or  temperature  compensated  duty  cycling  automatically 
adjusts  the  ON  and  OFF  durations  in  accordance  with  indoor 
temperature,  outdoor  temperature,  or  electrical  demand. 

When  duty  cycling  is  combined  with  analog  control,  a  high  or  low 
temperature  set  point  may  override  a  duty  cycle  program. 
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Analog  and  Variable  Analog  Control 

The  EC732  may  control  HVAC  equipment  directly  by  monitoring 
temperature,  humidity,  kW,  etc.,  comparing  the  value(s)  to  a  pro¬ 
grammed  set  point(s)  and  taking  proper  control  action.  Up  to  16 
analog  inputs  (two  IPM-8  modules)  are  available  for  this  analog 
control  function. 

Variable  analog  control  involves  a  unique  "master/slave"  arrange¬ 
ment  where  the  high  and  low  setpont  of  any  analog  input  control¬ 
ling  a  load  is  linearly  varied  in  response  to  a  second  analog  input. 
This  function  is  utilized  for  energy  saving  outdoor  reset,  boiler  and 
chiller  optimization  functions 


Optimized  Start/Stop 

Optimized  start  reduces  heating/cooling  energy  consumption  by 
delaying  warm-up/cool-down  to  the  last  possible  minute  before 


Data  Gathering  and  Logging 

Data  logging  functions  provide  information  necessary  for  deter¬ 
mining  energy  savings,  tracking  building  system  performance  and 

"fine  tuning"  the  system. 

•  Accumulated  consumption  (kWh  or  other)  on  all  16  analog 
inputs. 

•  Records  the  maximum  or  minimum  readings,  temperature  or 
demand  on  the  first  8  analog  inputs. 

•  Records  15  minute  average  analog  reading,  temperature  or  kW 
on  the  first  2  analogs  for  the  past  48  hours. 

•  Records  ON  time  of  each  output. 

•  Records  override  time  of  each  output  when  optional  override 
module  is  used. 

•  Continuous  scan  of  analog  input  values  are  displayed 


occupancy.  Optimized  stop  reduces  energy  consumption  by  shut¬ 
ting  off  heatmg/cooling  loads  prior  to  end  of  occupancy  without 
loss  of  comfort 

The  optimized  start  and  stop  times  are  based  on  outdoor  tempera¬ 
ture,  indoor  temperature,  heating/cooling  thermal  efficiency  fac¬ 
tors.  building  loss  factors,  occupancy  temperature  setpoint  and 
history. 

The  optimized  start  and/or  stop  programs  are  self-adapting  to  the 
building  requiring  no  adjustments  and  may  be  utilized  independ¬ 
ently  Non-adaptive  start/stop  may  be  programmed. 


Demand  Control 

Demand  control  is  shutting  OFF  (shedding)  noncritical  loads  dur¬ 
ing  peak  demand  periods  to  reduce  kW  demand  charges 

The  system  utilizes  a  PDM-3  power  demand  module  to  monitor  kW 
demand  directly  from  a  pulse-generating  utility  demand  meter  If 
pulses  are  not  available,  a  PDM-2  watt  transducer  and  CT-2000 
current  transformers  or  a  PDM-1  power  demand  module  and  CT- 
300  current  transformers  are  required  to  monitor  building  demand. 
A  POM- 1,  2.  or  3  output  is  connected  to  one  analog  input 

Maximum  and  minimum  ON  and  OFF  times  are  assignable  to  each 
load  for  environmental  (comfort)  purposes  and  equipment 
protection 


Voice  Prompting 

The  EC732  assist  function  provides  step-by-step  programming 
assistance  using  voice  synthesis  with  the  VCM  and  OMM-1 
modules  Program  review,  error  messages,  and  power  failures  are 
indicated  verbally 


Fail-Safe  Connections 

The  EC 732  controlled  loads  will  remain  in  the  powered  condition  if 
power  to  the  controller  is  interrupted  This  requires  wiring  to  the 
normally  closed  contacts  of  the  respective  load  output  relays  If 
desired,  the  reversed  logic  can  be  accomplished  by  jumper  cuts  on 

the  keyboard  panel 


Local  Printer  Interfacing 

A  printout  of  data  logging  and  system  status  reports  are  obtained 
with  the  ROM  communication  module,  OMM-2  memory  module, 
and  a  local  80  column  serial  printer. 


Remote  Communication 

The  EC732  remote  communication  auto-answer  options  allow 
programming,  data  gathering,  and  interrogation  from  a  remote 
location  without  travel  to  the  site  An  auto-dial  option  allows  the 
EC732  to  call  a  remote  monitoring  computer  to  report  that  an 
analog  input  set  point  has  been  exceeded 

Remote  communication  modules  with  modem  (Model  RCM-1) 
and  without  modem  (Model  RCM)  may  be  connected  to  local  or 
remote  computer  via  voice-grade  telephone  lines  Auto-answer 
software  is  available  for  Apple  II,  II+,  and  lie  computers,  TRS-80 
Model  III  and  IV  computers,  and  IBM  Personal  Computer  Alarm 
auto-dial  software  is  presently  available  for  Apple  II,  II*-,  lie 
computers 

The  RCM  or  RCM-1  communication  modules  and  software  pro¬ 
vide  the  ability  to 

•  Remotely  display  and/or  modify  all  data  that  may  be  entered  at 
the  EC732  operator  panel 

•  Display  all  status  available  in  easy-to-read  formatted  reports 

•  Report  the  current  days  temperature,  demand  and  consump¬ 
tion  data 

•  Report  load  status 

•  Report  accumulated  ON  time  and  override  time  for  each  output 
Channel. 

•  Report  analog  data  for  every  15  minute  average  of  the  previous 
48  hours  on  the  first  2  analogs 

•  Transfer  and  restore  all  programs 

•  Report  up  to  a  35-day  history  of  daily  high  or  low  temperatures, 
high  or  low  demand,  time  that  high  or  low  temperature  and  or 
demand  occurred,  and  kWh  consumption  of  all  connected 
analog  inputs 

•  Transfer  report  data  to  a  printed  format  by  using  a  computer 
and  printer. 

•  Dial  a  remote  telephone  number  if  an  analog  is  exceeded  or 
upon  a  contact(s)  closure 

•  Assign  special  access  code(s)  to  ensure  security  and  allow  only 
authorized  personnel  to  program,  interrogate,  or  modify  the 
control  activities. 
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Specifictions  and  Dimensions 


Electrical 


Physical 


Input  Power  24  Vac  (t  10%),  50  or  60  Hz 

Maximum  Power  Consumption:  24  W 

Output  Relay  Contacts:  SPOT  rated  5  A  resistive  at  24  Vac 

Input  for  Analog  Temperature  Sensors:  Up  to  16 

Temperature  Range:  -20°F  (-29°C)  to  +200°F  (93°C) 

Voltage:  2.443  V  at  -20°F,  3.665  V  at  200°F 
Input  for  Optional  Override  Module:  dry  contact(s) 

Carryover  —  7  days  of  memory  retention  provided  by  recharge¬ 
able  gel-cell. 


Dimensions:  17  85"  W  *  10.3"  H  *  4"  D  (45  cm  *  26  cm  *  10  cm) 
Weight:  Approximately  15  lbs  (6  8  kg) 

Enclosure:  NEMA  1  metal  housing  with  removable  locking  door 
and  panel.  T ransparent  window  in  door  Conduit  knock¬ 
outs  for  bottom,  side,  and  top  entrance. 

Mounting:  Vertical 
Finish:  Nitro-blue  enamel 


Environment 


Temperature:  Operating  0°F  (-18°C)  to  +120°F  (49°C) 
Storage  -40°F  to  +150°F  (65°C) 

Relative  Humidity:  0-90%  non-condensing 
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PRODUCT  DATA 
VANGUARD™  RIM 

(REMOTE  INTERFACE  MODULE) 
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VANGUARD  RIM 

(Remote  Interface  Module) 

The  RIM  is  an  intelligent, 
standalone  controller  that  monitors 
input  points  and  performs  DDC 
(direct  digital  control)  of  output 
points.  A  RIM  may  accommodate  up  to 
16  or  32  installed  I/O  points  within 
a  standard  database  of  256  points 
and  16  meters.  As  a  Building 
Automation  System  the  RIM  perforins 
HVAC,  lighting  and  process  control, 
energy  management,  fire,  security, 
smoke  purging,  secured  access  and 
data  acquisition.  A  VANGUARD  system 
can  be  a  single  RIM  or  a  Local  Area 
Network  with  multiple  RIMs  and 
Workstations  configured  to  build  a 
system  of  any  size  to  accommodate 
the  user. 

Powerful  Functions 

The  Building  Automation  functions  in 
a  RIM  are  managed  by  an  extensive 
library  of  standard  programs  that 
perform:  operator  interface,  direct 


digital  control  of  points,  metering, 
time  management  including  365 
programmable  holidays,  PIDs, 
multiple  point  digital  interlocking 
and  calculated  points,  time-of-day 
and  cycling  control,  runtime 
performance  logging  for  control 
optimization  and  preventive 
maintenance.  Control  software  is 
also  supported  by  adaptive  parameter 
reset  (optimization)  and  extensive 
parameter  scheduling.  Scheduling 
allows  parameters  to  be 
automatically  changed  ton  a  daily, 
weekly  or  yearly  basis.  Data 
reporting  can  be  done  on  a  change- 
of-state  basis,  or  on  a  daily  or 
weekly  schedule.  Trend  reports 
allow,  point  and  meter  data  to  be 
accura  ulated  daily  or  low,  average, 
and  high  daily  data  values  can  be 
accumulated  monthly  for  each  day  of 
the  month.  fiach  report  is  set  up  to 
collect  data  on  it’s  own  group  of 
points  or  meters  and  operate  on  a 
sample  period  of  one  minute 
resolution. 

Dser  Memory 

All  programs  are  stored  in  permanent 
memory  in  each  RIM  and  all  user 
programming  is  stored  in 
reprogrammable,  permanent  memory 
which  is  expandable  to  64K  bytes  per 
RIM.  Battery  back-up  is  not 
required  to  protect  memory  data 
during  power  failure.  Restart  is 
automatic,  without  operator 
intervention  or  the  need  for 
reloading  from  floppy  disc  or 
cassette  tape.  A  real-time  clock  is 
provided  with  battery  back-up 
providing  one  year  continuous  power 
failure  protection.  User 
programming  can  copied  to/from  a 
Workstation  and  a  RIM  for  additional 
backup. 

Input/ Output  Modules 

Inputs  and  outputs  to  the  RIM  are 
handled  by  Point  Modules.  PM  s 
provide  4  channels  of  I/O  of  the 
same  point  type.  The  SA-16  RIM  will 


interlace 


support  4  FMs  and  the  SA-32  RIM  will 
support  8  PM  s.  PM  interfacing 
includes:  voltage,  current, 

frequency,  digital,  and  pneumatic 
inputs  and  voltage,  current, 
digital,  PWM  and  pneumatic  outputs. 
The  PMs  can  be  intermixed  in  any 
combination  in  a  RIM.  All  output 
PMs  include  full-range,  manual 
override  controls  for  each  channel. 

LAM  Interface 

In  the  Local  Area  Network  (LAN), 
each  RIM  controls  it's  own  access  to 
the  network  to  share  data  and 
resources  with  other  RIMs  or 
Workstations  on  a  real-time  event  or 
as  needed  basis.  Because  the 
network  is  controlled  by  each  RIM  or 
Workstation,  there  is  no  requirement 
of  a  central,  head-end  computer.  The 
RIM  functions  in  the  LAN  with  any 
number  of  Workstations  for 
multistation  monitoring.  The  RIM 
supports  optional  plug  in  modules  to 
accommodate  installation  on  other 
LANs  such  as  MAP",  Ethernet",  Token- 
Ring"  . 

Modem  interface 

The  optional  modem  interface  allows 
RIMs  to  dial-up  or  answer  calls  from 
remote  Workstations  over  telephone 
lines.  The  interface  supports 
standard  212A,  1200  baud,  auto 

dial/auto  answer  modems.  An 
additional  modem  option  incorporates 
the  National  Bureau  of  Standards 
Data  Encryption  Standard  for  all 
transmissions  for  maximum  system 
security. 

Operator  Interface 

The  RIM  supports  a  portable  Vanguard 
terminal  interface  to  provide  a  user 
local  access  to  RIM  data  and 
programming.  The  portable  terminal 
can  be  mounted  on  the  RIM  or  located 
up  to  1000  feet  away.  in  a  LAN 
system.  Vanguard  Workstations 
provide  a  network  based  operator 
interface  to  the  RIM  which  supports 
multi-user  access  to  RIM  data  and 
programming.  A  single  user  network 
interface  is  provided  by  the 
optional  modem  interface.  The  modem 
interface  allows  RIMs  to  be 
programmed  or  monitored  from  remote 
Workstation  locations. 
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Optional  printer  interface  supports 
80  column  printouts  at  character 
rates  in  excess  of  600  CPS. 

ULM  SPECIFICATIONS 

Enclosure:  NEMA  Type  1 
SA-16  2  4"H  X  16 "W  x  7"D 

SA-32  24 "H  x  20"W  x  7"D 

NEMA  Type  4  &  12  available 

Power:  120  V  +-  10%,  1A  max 

Operating  Temp.:  35-105°F,  0-40°C 
Humidity:  0-95%  RH  (non-condensing) 

LAN  Communication  Link:  Single 

shielded,  twisted  pair  cable,  18-22 
gauge.  RIMs  and  Workstations  are 
connected  in  a  daisy  chain  fashion 
to  simplify  installation  and 
expansion.  Protection  against 
voltage  transients  to  the 
communications  trunk  is  integral  to 
the  RIM  and  Workstation. 


Trademarks:  MAP  -  General  Motors, 
Ethernet  -  Xerox,  Token-Ring  -  IBM 
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PRODUCT  DATA 
VANGUARD™  RIM 

(REMOTE  INTERFACE  MODULE) 


VANGUARD  RIM 

(Remote  Interface  Module) 


digital  control  of  points,  metering, 
time  management  including  365 
programmable  holidays,  PIDs, 
multiple  point  digital  interlocking 
and  calculated  points,  time-of-day 
and  cycling  control,  runtime 
performance  logging  for  control 
optimization  and  preventive 
maintenance.  Control  software  is 
also  supported  by  adaptive  parameter 
reset  (optimization)  and  extensive 
parameter  scheduling.  Scheduling 
allows  parameters  to  be 
automatically  changed  on  a  daily, 
weekly  or  yearly  basis.  Data 
reporting  can  be  done  on  a  change- 
of-state  basis,  cr  on  a  daily  or 
weekly  schedule.  Trend  reports 
allow  point  and  meter  data  to  be 
accumulated  daily  or  low,  average, 
and  high  daily  data  values  can  be 
accumulated  monthly  for  each  day  of 
the  month.  Each  report  is  set  up  to 
collect  data  on  it's  own  group  of 
points  or  meters  and  operate  on  a 
sample  period  of  one  minute 
resolution. 

User  Memoxy 


The  RIM  is  an  intelligent, 
standalone  controller  that  monitors 
input  points  and  performs  DDC 
(direct  digital  control)  of  output 
points.  A  RIM  may  accommodate  up  to 
16  or  32  installed  I/O  points  within 
a  standard  database  of  256  points 
and  16  meters.  As  a  Building 
Automation  System  the  RIM  performs 
HVAC,  lighting  and  process  control, 
energy  management,  fire,  security, 
smoke  purging,  secured  access  and 
data  acquisition.  A  VANGUARD  system 
can  be  a  single  RIM  or  a  Local  Area 
Network  with  multiple  RIMs  and 
Workstations  configured  to  build  a 
system  of  any  size  to  accommodate 
the  user. 


All  programs  are  stored  in  permanent 
memory  in  each  RIM  and  all  user 
programming  is  stored  in 
reprogrammable,  permanent  memory 
which  is  expandable  to  64K  bytes  per 
RIM.  Battery  back-up  is  not 
required  to  protect  memory  data 
during  power  failure.  Restart  is 
automatic,  without  operator 
intervention  or  the  need  for 
reloading  from  floppy  disc  or 
cassette  tape.  A  real-time  clock  is 
provided  with  battery  back-up 
providing  one  year  continuous  power 
failure  protection.  User 
programming  can  copied  to/from  a 
Workstation  and  a  RIM  for  additional 
backup. 


Powerful  £y/ic.tioiis 


Input/Output  Modules 


The  Building  Automation  functions  in 
a  RIM  are  managed  by  an  extensive 
library  of  standard  programs  that 
perform:  operator  interface,  direct 


Inputs  and  outputs  to  the  RIM  are 
handled  by  Point  Modules.  PM  s 
provide  4  channels  of  I/O  of  the 
same  point  type.  The  SA-16  RIM  will 
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support  4  PM s  and  the  SA-32  RIM  will 
support  8  PM  s.  PM  interfacing 
includes:  voltage,  current, 

frequency,  digital,  and  pneumatic 
inputs  and  voltage,  current, 
digital,  PWM  and  pneumatic  outputs. 
The  PMs  can  be  intermixed  in  any 
combination  in  a  RIM.  All  output 
PMs  include  full-range,  manual 
override  controls  for  each  channel. 

LAN  XntfiEiatfi 

In  the  Local  Area  Network  (LAN), 
each  RIM  controls  it's  own  access  to 
the  network  to  share  data  and 
resources  with  other  RIMs  or 
Workstations  on  a  real-time  event  or 
as  needed  basis.  Because  the 
network  is  controlled  by  each  RIM  or 
Workstation,  there  is  no  requirement 
of  a  central,  head-end  computer.  The 
RIM  functions  in  the  LAN  with  any 
number  of  Workstations  for 
multistation  monitoring.  The  RIM 
supports  optional  plug  in  modules  to 
accommodate  installation  on  other 
LANs  such  as  MAP“,  Ethernet",  Token- 
Ring". 

Modem  Uvterlacfi 

The  optional  modem  interface  allows 
RIMs  to  dial-up  or  answer  calls  from 
remote  Workstations  over  telephone 
lines.  The  interface  supports 
standard  212A,  1200  baud,  auto 

dial/auto  answer  modems.  An 
additional  modem  option  incorporates 
the  National  Bureau  of  Standards 
Data  Encryption  Standard  for  all 
transmissions  for  maximum  system 
security. 

Opexatox  XatfixJEAfis 

The  RIM  supports  a  portable  Vanguard 
terminal  interface  to  provide  a  user 
local  access  to  RIM  data  and 
programming.  The  portable  terminal 
can  be  mounted  on  the  RIM  or  located 
up  to  1  000  feet  away.  In  a  LAN 
system.  Vanguard  Workstations 
provide  a  network  based  operator 
interface  to  the  RIM  which  supports 
multi-user  access  to  RIM  data  and 
programming.  A  single  user  network 
interface  is  provided  by  the 
optional  modem  interface.  The  modem 
interface  allows  RIMs  to  be 
programmed  or  monitored  from  remote 
Workstation  locations. 


Optional  printer  interface  supports 
80  column  printouts  at  character 
rates  in  excess  of  600  CPS. 

Enclosure:  NEMA  Type  1 
SA-16  2  4 "H  x  16 "W  x  7 "D 

SA-32  24 "H  x  20"W  x  7"D 

NEMA  Type  4  t  12  available 

Power:  120  V  +-  10%,  1A  max 

Operating  Temp.:  35-105°F,  0-40°C 

Humidity:  0-95%  RH  (non-condensing) 

LAN  Communication  Link:  Single 

shielded,  twisted  pair  cable,  18-22 
gauge.  RIMs  and  Workstations  are 
connected  in  a  daisy  chain  fashion 
to  simplify  installation  and 
expansion.  Protection  against 
voltage  transients  to  the 
communications  trunk  is  integral  to 
the  RIM  and  Workstation. 


Trademarks:  MAP  -  General  Motors, 
Ethernet  -  Xerox,  Token-Ring  -  IBM 
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A  Compact  Controller 
that  is  Powerful  and 
Expandable. 


The  heart  of  the  controller  is  the  processor  unit,  which  integrates 
processor,  CMOS  RAM  memory  (with  battery  back-up),  and  I/O 
circuitry  for  10  inputs  and  6  outputs.  An  optional  EEPROM  memory 
module  can  be  plugged  into  the  processor  unit  for  program 
loading  and  storage. 

Expansion  units  can  be  connected  to  the  processor  unit  to 
increase  the  I/O  capacity  of  the  controller  to  a  maximum  of  1 12. 
The  processor  and  expansion  units  are  available  in  several  voltage 
versions  and  you  can  mix  different  versions  to  meet  your 
application  requirements. 

Processor  and  expansion  units  can  be  DIN  rail  mounted  for  quick, 
easy  installation.  There  are  also  4  holes  in  the  base  of  the  units  to 
accommodate  panel  mounting. 


Battery  Compartment. 

•  Programmer  Connection 
Port. 

t  Incoming  Power 
Terminals. 


Auto/Manual  Switch. 

'  EEPROM  Module  Port. 

t  Wiring  Terminals  for  10 
Inputs. 


Output  Wiring  Terminals. 
Diagnostic  Indicators. 

Input  Status  Indicators. 

*  Output  Status  Indicators. 
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SPEC&KfinQMS 


PROCESSOR  UNIT 

Incoming  Voltage 

85-132  VAC,  60/60  Hz;  1 70-265  VAC.  50/60  Hz.  18-30  VDC 

Memory  Type 

CMOS  RAM  with  battery  back-up.  Optional  plug-in  EEPROM  Memory  Module 

Memory  Size 

885  words 

Battery  Backup 

Replaceable  with  2-year  typical  life 

Scan  Time 

25  microseconds  per  contoct  instruction,  15  milliseconds  per  typical  program 
(based  on  500  word  program) 

Internal  Relays 

181  maximum 

Timers,  Counters,  Sequencers, 
Shift  Registers 

32  total  (any  combination,  retentive) 

Timer  Range 

0.1  seconds  to  999.9  seconds  in  100  millisecond  increments.  In  addition, 
fine-time  base  instructions  down  to  10  milliseconds  are  provided. 

Counter  Range 

1  to  9999 

Sequencers 

8  bit  groups,  100  steps,  time  or  event  driven 

Shitt  Registers 

8  bit  groups,  cascadable.  time  or  event  driven 

Programmer  Access  Code 

User  defined  password  for  program  security 

Input/Output 

10  input,  6  output 

Dimensions 

3.75'  (95mm)H  x  9.81'  (250mm)W  x  4.88"  (124mm )D 

Weight 

4.1  lbs.  (1.9  kg) 

Environmental  Ratings 

0-60°C,  5-95%  humidity  without  condensation 

Installation 

Mount  via  choice  of  screw  fasteners  or  DIN  rail  mount.  Mount  on  custom  panel 
or  motor  control  center. 

EXPANSION  UNITS 
(INCLUDES  EXPANSION 
CABLE) 


Incoming  Voltage 

Connection 

Input/Output 

Dimensions 

Weight 

Environmental  Ratings 


85-132  VAC,  50/60  Hz;  1 70-265  VAC.  50/60  Hz;  18-30  VDC 
15.5'  quick  disconnect  ribbon  cable 
10  input,  6  output  and  0  input.  12  output 
3.75'  (95mm)H  x  9.81'  (250mm)W x  4  88"  (124mm )D 
3.9  lbs  (1.8  kg) 

0-60°C.  5-95%  humidity  without  condensation 


SIC  POCKET 

Supply  Voltage 

Supplied  from  Processor  Unit 

PROGRAMMER 

Connection 

Quick-disconnect.  6-foot  (2m)  cable  (supplied  with  programmer) 

(INCLUDES 

Communication 

RS422 

INTERCONNECT 

Contoct  Matrix 

Virtually  unlimited 

CABLE) 

Modes  of  Operation 

Clear  Memory,  Program.  Run.  Test-Single  Scan.  Test-Continuous  Scan. 

Save  RAM  to  EEPROM.  Read  EEPROM  to  RAM.  Enter/Change  Access  Code. 
Diagnostic  Test 

Dimensions 

7.52"  (184mm)H  x  300"  (76mm)W  x  1.08'  (27mm )D 

Weight 

057  lbs.  (0.26  kg) 

Environmental  Ratings 

0-50°C.  5-95%  humidity  without  condensation 

INPUT  CIRCUIT 
(PROCESSOR  AND 
EXPANSION  UNIT) 


Circuits  Per  Unit 
Voltage 

Solid  State  Compatibility 
Isolation 
Terminal  Covers 
Indicators 


10  or  none 

85-132  VAC.  1 70-265  VAC.  10-30V  AC/DC 
Can  withstand  2  mA  leakage  current  per  AC  input  circuit 
All  inputs  optically  isolated.  All  inputs  current  sinking 
Protective  terminal  covers  with  write-on  area 
LED  indicators  tor  each  circuit 


OUTPUT  CIRCUIT 
(PROCESSOR  AND 
EXPANSION  UNIT) 


Circuits  Per  Unit 
Starter  Size  Compatibility 
UL  Listed  Contoct  Ratings 


Isolation 
Output  Form 
Contact  Material 
Terminal  Protection 
Indicators 


6or  12 

NEMA  Size  0  through  Size  5 


Max. 

vom 

Amp«« 

Mate 

*«ak 

240  VAC 

7.5A 

75A 

120  VAC 

ISA 

1.5A 

125  VDC 

22A 

All  circuits  isolated 

Hard  contact  relay  (Normally  Open) 

Gold  overlay,  silver-nickel  alloy 
Protective  terminal  covers  with  write-on  area 
LED  indicators  tor  each  circuit 


ALLEN-BH  ADLE  Y  U 

A  Rockwell  International  Company 


Industrial  Control  Division 
Milwaukee,  Wisconsin  53204 


Publication  1745-1.0  —  February,  1986 

Supersedes  Publication  1745-1.0  Oated  June,  1985 
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THE  MICRO  CONTROL  UNIT  (MCU) 

The  MCU  is  a  16-point,  stand-clone 
control  panel.  The  MCU  features  English 
language,  menu-driven  operator  inter¬ 
face.  local  programming,  data  trend¬ 
ing  and  dial-in/out  communications. 

In  stand-alone  applications,  the 
MCU  is  a  component  of  the 
AI2100/REX*  System.  MCUs  may  also 
communicate  with  a  SAC  in 
AI2100/MAX*  and  other  AI2100  host 
systems  using  various  communica¬ 
tions  networks. 

The  MCU  is  a  single  module  contain¬ 
ing  the  microprocessor,  memory, 
communications  interfaces,  clock/ 
calendar,  support  circuitry,  power 
controller,  terminations  and  input/ 
output  circuitry, 
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A  multi-tasking  firmware  executive 
program  makes  ftie  decisions  neces¬ 
sary  for  local  monitoring  and  control. 
The  program  manages  all  of  the 
microprocessor's  resources  including 
memory  and  communications. 

The  terminations  serve  as  the  sys¬ 
tem's  interface  to  plant  equipment. 

All  wires  from  sensors  and  controlled 
equipment  are  connected  to  screw 
terminals 

The  input/output  circuitry  features 
eight  analog  inputs  and  eight  binary 
outputs  The  use  of  firmware  config¬ 
ures  the  MCU  for  specific  applications 
Firmware  packages  are  available  for 
applications  such  as  motorized  direct 
digital  control,  fire  and  security  marv 


••  it'  -  •  ziL/ 

f,  3 

V-  A  a -A  a  A] 

liA-At  A- A'  AvA" 


agement.  and  multiplexed  position- 
proportioning  control  of  motorized 
positioners  or  E/P  switches. 

MCU  FEATURES 

*  Microprocessor-based,  stand-alone 
and  networked  operation 

V  User  friendly,  English  language, 
menu-driven  operation 

"  Nonvolatile  memory;  saves  entire 
database  and  all  attributes  for  up 
to  1  5  years  at  25°  C  without  power 
( 10-year  battery  life) 

?  Battery  backed-up  clock/calendar 
'f  Multi-tasking,  real-time  executive 
program 

V  Modular  firmware  to  tailor  panel  to 
application 
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(OVERALL  DIMENSIONS  1 7.0  in  x  14.5  in  /  43.2  cm  x  36.8  cm) 


ANALOG  INPUTS 
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v  Seven  local  DDC  loops 
v  Eight  analog  inputs  and  eight 
binary  outputs 
Built-in  thermistor  support  for 
analog  inputs 

r  Flexible  network  communications 
options: 

a.  up  to  9600  baud  over  two-wire, 
balanced  line  network  similar  to 
RS422A  (RS485)  up  to  5000  feet 

b.  leased-line  network  ( 1 200  baud 
using  202T  modems  or  9600 
baud  using  "short  haul" 
modems) 

c.  dial-up  using  Hayes  Smart- 
modems'  (300.  1200.  2400 
baud) 

d.  (optional)  redundant  commun¬ 
ications  interface  for  critical 
applications 

e  supports  Public  Host  Protocol 
(PHP) 
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MICRO  CONTROL  UNIT 


POWER 

SUPPLY 
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▼  Transient  and  noise  protection 
including  full  optical  and  mag¬ 
netic  isolation  of  communications 
lines 

▼  Watchdog  timer  and  auto-restart 
after  power  failure 

▼  1 15/230  VAC  operation 

v  Easily  accessible  field  terminations 
v  ROM-based  system  firmware 
v  2K  bytes  system  RAM,  1 8K  battery 
backed-up  RAM,  64K  bytes  ROM, 
expandable  to  96K 
v  Diagnostic  indicators  for  commun¬ 
ication  and  processor  status 

▼  True  multi-tasking  execution  of  mul¬ 
tiple  concurrent  programs 

▼  User-programmable  trending  of  up 
to  160  variables;  up  to  32  samples 
of  each  variable  can  be  stored 
using  a  trend 

Y  Complies  with  FCC  rules  Part  15. 
Subpart  J,  Class  8  Computing 
Device 


▼  Optional  memory  back-up  car¬ 
tridge  for  uploading  and  down¬ 
loading  of  database  and  programs 

▼  Applications  include:  direct  digital 
control,  optimum  start/stop.  load 
shedding,  enthalpy  control,  utility 
reporting,  valve  and  damper  mod¬ 
ulation,  heavy  equipment  start 
sequencing,  maintenance  man¬ 
agement,  run-time  totalization  and 
fire  and  security  management 

V  Built-in  power  isolation  relays  (10  A. 
240  V.  Form  "C") 

v  Can  store  up  to  40  custom-designed 
programs 

MCU  SPECIFICATIONS” 

Power  Supply  Unit  Input  Power: 

1 15/230  VAC.  50  W 
Operating  Temperature: 

32°-158*  F,  0°-70°C 
RAM  Battery  Back-up: 

1.5  years  (10-year  battery  life) 

I/O  Capability: 

Eight  analog  inputs,  eight  binary 
outputs 

Communication  Speed: 

300-9600  baud  for  each  interface 
(software  selectable) 
Communication  Interface^): 

One  RS232C.  one  RS232C/RS485 
selectable  (additional 
RS232C/RS485  interface  option 
available) 

Shipping  Weight: 

(MCU,  Backplate,  Power  Supply) 
10.0  lbs..  22.0  kg. 

'AI2100/MAX  and  AI2100/REX  are 
registered  trademarks  of  AMERICAN  AUTO- 
MATRIX®  INC .  and  are  not  to  be  used  for 
publication  without  the  written  consent  of 
AMERICAN  AUTO-MATRIX  INC. 
’Smartmodem  is  a  trademark  of  Hayes 
Microcomputer  Products.  Inc. 


American  Auto-Matrix®  Inc. 

One  Technology  Drive 
Export,  Pennsylvania  15632 
(412)  733-2000 

TELEX:  AMERICAN  EXPO  902805 

ASVii  SCAN 

AUTO-MATRIX  ’ 


•  1R86  IE-05-00-0013 


"Specifications 


;t  to  change  without  notice. 
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ACNET  LCU8 
Local  Controller  Unit 

The  LCU8  is  an  intelligent  stand  alone  controller 
that  is  used  for  cost  effective  Direct  Digital  Con¬ 
trol  of  equipment  such  as  VAV  boxes,  fan  coil 
units,  smaller  air  handling  units,  perimeter  radia¬ 
tion,  lighting,  etc.  The  ACNET  communication 
protocol  provides  the  LCU8  the  ability  to  com¬ 
municate  with  an  AC256  Master  Plus  or  AC8  Plus 
as  well  as  all  other  LCU8s  on  the  network.  Up  to 
64  LCU8s  can  be  networked  on  one  AC256  Master 
Plus  Controller,  and  up  to  3  LCU8s  can  be  net¬ 
worked  to  one  AC8  Plus. 


Communications  to  the  LCU8s  are  handled  II  I  I 

through  the  ACNET  bus.  The  bus  is  essentially  a  L  . *  — -  —  ,  -  I  _  m J 

twisted  pair,  half  duplex  RS  485  interface.  LCU8 

communications  are  actuated  through  the  asynchronous  serial  communications  port  on  the  AC256  Master 
Plus  or  AC8  Plus.  Data  transmission  rates  are  switch  selectable  for  300,  1200,  and  9600  baud. 

Driven  by  a  microprocessor  accessing  8K  bytes  of  RAM  and  16K  bytes  of  EPROM,  the  LCU8  provides  a  user 
with  eight  locally  controlled  inputs  and  outputs. 

Each  input  channel  is  capable  of  being  wired  to  accept  digital,  pulse  (2  HZ),  or  voltage  input.  In  addition,  the 
inputs  provide  appropriate  circuitry  to  interface  a  specified  thermistor  temperature  sensor. 

Each  Universal  output  of  the  LCU8  can  be  configured  as  a  Form  C  relay,  variable  Voltage,  or  a  variable  cur¬ 
rent  output.  To  facilitiate  field  maintenance,  all  input  and  output  points  are  accessible  through  detachable 
connectors. 


LOCAL  OPERATION 

Each  LCU8  is  a  stand  alone,  microprocessor-based, 
intelligent  local  control  unit  that  provides  8  inputs 
and  8  outputs  for  monitoring  and  control  of  build¬ 
ing  equipment.  The  ACNET  provides  a  transparent 
bus  structure  for  communication  with  other 
LCU8s,  AC256M  Plus,  or  AC8  Plus  controllers. 
During  each  ACNET  scan  the  AC256M  Plus  or 
ACS  Plus  will  broadcast  its  shared  system  varia¬ 
bles  to  the  LCU8  units  Likewise  each  of  the 
LCU8  units  will  broadcast,  in  their  turn,  all  of  its 
stored  data  base  of  system  variables  to  the  AC256M 
Plus  or  ACS  Plus.  In  this  manner  the  ACNET 
allows  for  the  implementation  of  a  flexible  building 
control  network,  in  which  important  control  infor¬ 
mation  is  shared  globally  throughout  the  ACNET 
network. 

Programs  are  created  for  individual  LCU8s  on  the 
network  using  an  AC256  Master  Plus  or  ACS  Plus. 
Through  a  series  of  simple  commands,  the  AC256 
Plus  opens  communications  to  the  particular  LCU8 
being  programmed.  The  program  is  created  using 
standard  Andover  Controls  programming  com¬ 
mands.  Once  completed,  the  program  is  stored  and 
controlled  by  the  LCU8. 

Andover  Controls  Corporation 
York  and  Haverhill  Streets 

Andover  MA  01810  USA  , 

617  470  0555  telex  948045  1 


FEATURES 


•  Stand  alone  Direct  Digital  controller. 


Real-Time  clock. 


•  Global  data  exchange. 

•  User  programming  capability. 

•  Network  transparency. 

•  Twisted  pair  network. 

•  Detachable  input  output  connectors. 

•  Universal  inputs  and  outputs. 

•  Battery  Backed  up  RAM 
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Memory: 

Output  Type: 

Output  Rating: 
Termination: 

Operation: 

Output  Resolution: 

Input  Voltage  Range: 
Input  Protection: 


16K  EPROM  and  8K  RAM 

8  single  pole  double  throw  (SPDT)  Fonn  C  relays,  8  current  outputs  j0-20mA),  or  8  voltage 
outputs  (0-20  volts). 

5  amps  at  50  VAC  (Form  C),  0-20mA,  0-20  volts. 

Removable  two-piece  terminal  strip  type  (seven  termination  points  per  output)  labelled  C, 
NO,  NC,  I,  V,  +  24,  return. 

Each  Universal  output  can  be  wired  for  Fonn  C,  0-20mA,  or  0  20  volt  operation. 

0  1  sec.  for  Fonn  C,  0  1mA  for  variable  current  output,  and  0.1  volt  for  variable  voltage 
output. 

0-8.19  volts  DC. 

All  inputs  can  withstand  continuous  shorting  to  120  VAC  or  to  plus/minus  1500  volts  for 
50  microseconds. 


Power  24  VAC  power  supply. 

115  VAC  power  supply  available  as  an  option. 

110  VAC/50  HZ  power  supply  available  as  an  option. 

Dimensions:  l7  inches  x  14  5  inches  x  4  inches. 
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Andover  Controls  Corporation 
York  and  Haverhill  Streets 
Andover  MA  01810  USA 
617  470  0555  telex  948045 
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AC8  PLUS 

SMALL  BUILDING 
CONTROLLER 

The  AC8  Plus  is  a  stand-alone  controller  that 
provides  Direct  Digital  Control  capabilities  for  the 
smaller  building.  The  AC8  Plus  can  be 
networked  with  other  AC8  Plus,  AC256  Plus  and 
LCU8  units  for  applications  requiring  additional 
I/O  capability. 

A  single  AC8  Plus  controller  can  sense  up  to  16 
inputs  and  control  8  outputs.  F.ach  AC8  Plus 
provides  unique  flexibility  in  structuring 
input/output  points.  Any  input  can  be  software 
defined  as  an  analog  (voltage  or  current), 
temperature,  digital  (on  or  off),  or  pulse  counter 
(up  to  2  Hz.).  Each  universal  output  can  be 
configured  to  function  as  a  single-pole  double¬ 
throw  (SPDT)  Form  C  relay,  variable  cuirent  (0- 
20mA),  or  variable  voltage  (0-20  VDC)  output. 
These  outputs  will  provide  both  on/off  switching 
or  modulating  control  of  equipment. 


FEATURES 


*  Optional  20  Key  ’Soft-Touch' 
Keypad  &  LCD  Display 


*  Optional  Andover  Controls 
300/1200  Auto-Baud  Modem 


*  Universal  Inputs  and  Outputs 


*  Detachable  Connectors 


*  ACNET  Compatible 


*  Optional  Modem-M.  te  Speech 
Module 

*  Global  Communication  To 
Other  Controllers 


*  Software  Selectable  Baud 
Rates 


*  Full  Functional  Battery 
Back-up 


Andover  Controls  Corporation 
York  and  Haverhill  Streets 
Andover  MA  01810  USA 
617-470-0555  Telex  948045 


For  greater  distribution  of  processing  power  and 
input 'output  capacity,  simply  add  LCU8 
controllers  to  the  AC8  Plus  over  the  ACNET  bus. 
Each  ECL’8  is  an  intelligent,  local  controller 
capable  of  sensing  up  to  8  inputs  and  controlling  8 
outputs.  A  total  of  3  ECU8  controllers  can  be 
connected  to  the  AC8  Plus.  A  single  AC8  Plus 
can  control  as  many  as  40  inputs  and  32  outputs. 


The  ACS  Plus  networked  to  I-CL’8  controllers 
provides  you  with  modular,  distributed 
intelligence  and  a  flexible  input 'output  structure 
thereby  increasing  the  point  capacity  and 
processing  power  of  your  system  as  sour  needs 
grow. 


OPERATOR  DISPLAY  PANEL 
(Optional) 


The  optional  Operator  Display  Panel  of  the  AC8 
Plus  is  equipped  with  a  20  key  'soft-touch' 
keyboard  and  an  8  line  by  40  character  display. 
The  display  echoes  all  data  entered  from  the 
keyboard  and  can  be  programmed  to  display 
messages  or  menus. 

The  keyboard  consists  of  both  numeric  and 
function  keys.  The  numeric  keys  can  be  used  to 
enter  control  setpoints,  access  codes,  or  any  data 
appropriate  for  a  particular  application  program. 

The  function  keys  control  the  operations  of  the 
front  panel,  manipulate  displayed  data,  or  invoke 
user-aefined  software  functions. 

BATTERY  BACKUP 

There  are  two  modes  of  battery  backup  available. 
Mode  1  maintains  all  Central  Intelligence  Unit 
(CIU)  activity  for  up  to  3.5  hours.  Mode  2 
maintains  all  CIU  and  Input/Output  (IOU)  activity 
for  up  to  1  hour.  Longer  times  are  available  with 
external  batteries. 

300/1200  AUTO-BAUD  MODEM 
(Optional) 

The  Auto-Dial/Auto- Answer  300/1200  Baud 
Modem  option  allows  the  AC8  Plus  to  receive  or 
initiate  exchanges  of  information  over  standard 
(voice-grade)  telephone  lines.  The  auto  dial 
feature  can  be  easily  programmed  to  notify  central 
computers,  remote  terminals,  and  paging  devices 
of  any  detectable  condition.  Using  pulse  or  tone 
dialing  modes,  this  option  is  capable  of  auto¬ 
answer,  auto-dial,  and  auto-repeat  dial. 

The  300/1200  Baud  Modem  can  relieve 
maintenance  personnel  from  routine  on-site 
monitoring  duties.  It  allows  owners  and 
operators  to  monitor  building  control  systems 
from  a  remote  location  and  track  control  system 
performance,  change  time  schedules,  change 
temperatures,  or  even  change  operating  programs. 
The  modem  also  sets  up  a  channel  of 
communication  for  AC8  Plus  to  initiate  control 
actions  and  share  information. 


m 


A /ON 

|  B  I C /MENU 

i> /erase; 

| 

TTTT 1  III  1 1  1  II  1  1  1 

•> 

i  (ENANO 
[  IMTCMS 
YALVC 

NN5 

f  STEAM 
;  BXVCEM 
i  NEATER 

i  cm 

205.0  KH  K 

is.b  r  S 

10.11  V. 

isib  r  i 

13. B  PSI 

K.b  V. 

DM  f 

1B2  r  S 

ii  m  i  m  i  m  m  i - v.- 

\  E/0FF 

F  jO /BACK 

H /ENTER 

•tv.v.v  •:>  '•>;•;  ftyx  ;%• 

i.i  •  . 

!;  VP;/-- 

Ivy;  .  ;  ■ 

yap^s! 

.  .  a.V.  >V.'M)VrtVV  ViVfVWV.*.  .  .WV.V.  AV  ••  •. 
.v.v.v.v •.vOfev.v.; V  .■-•.WA'.WW.V.V.'.-.  -.. 

f.'l  Fn  +'/-<r 

■■  .\Wy.w.  v-  v  .  y.yy.-.y.y.y. 

MODEM-MATE  SPEECH  MODULE 
(Optional) 

The  Modem-Mate  voice  communication  option 
offers  a  convenient  telecommunications  feature 
that  makes  it  easy  to  communicate  with  a  remote 
Andover  controller. 

Used  in  conjunction  with  the  300/ 1 2tX)  Auto 
Dial/ Auto- Answer  Modem,  the  Modem-Mate 
allows  you  to  receive  a  verbal  phone  message 
from  your  controller.  Using  the  keypad  of  a 
touch  tone  phone  you  can  enter  data,  change 
setpoints  or  schedules,  and  request  system  status 
In  addition  you  can  have  a  Modem-State  v e: ba.11  y 
prompt  the  user  for  this  information. 

The  Modem  Mate  pi ov ides  a  fixed  vocabulary  of 
about  500  words  that  can  be  spoken  indiv  idually 
or  connected  in  phrases  or  sentences. 
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SPECIFICATIONS 

General 

Power: 

Power  Consumption: 
Operating  Environment: 
Memory  Size: 

Battery  Backup: 


Overload  Protection: 


Real  Time  Clock: 


Communication  Interface: 


Communication  Speed: 
Bus  Length: 


Weight: 

Inputs/Outputs 

Number  of  Inputs: 


Number  of  Outputs: 
Input  Voltage  Range: 


Input  Protection: 


Outputs: 


Termination: 


Operation: 


Output  Resolution: 
Overrides: 


Andover  Controls  Corporation 
York  and  Haverhill  Streets 
Andover,  MA  01810  USA 


117  VAC  +/-  20%,  60  Hz 
220  VAC  +/-  20%,  50  Hz 

35  Watts  or  .5  Amps 

40  to  120  deg.  F,  10  to  95%  RH 

32K  RAM,  64K  EPROM 

3.5  hours  (Mode  1)  or 
1  hour  (Mode  2),  expandable 

.75  Amp  slow  blow  fuse 

Synced  to  60  Hz  line  with  crystal  back-up 

RS232C 

300  to  19.2K  Baud  selectable 

4,000  ft.  standard,  EZ-Link  amplification  module  allows 
extension  to  longer  distances. 

24H  x  1 6W  x  6D 

49  lbs. 

16  to  640  (expandable  in  groups 
of  8  or  16) 

8  to  5 12  (expandable  in  groups  of  8) 

0-8.19  Volts,  (inputs  can  be  digital, 
analog,  thermistor  or  counter) 

All  inputs  can  withstand  continuous 
shorting  to  120VAC  or  to  1500  Volts 
for  50  microseconds 

Eight  Single  Pole  Double  Throw  (SPDT) 

Form  C,  eight  current  outputs  0-20  mA, 
eight  voltage  outputs  0-20  mA. 

Removable  terminal  strip  (seven  termination 
points  per  output)  labeled  C,  NC,  NO,  I,  V, 

+24V,  Return 

Each  Universal  output  can  be  wired  for  Form  C, 

0-20  m  A,  or  0  20  Volt  operation 

0.1  second  (Form  C),  0.1  m A,  or  0. 1  VDC 

Every  AC8  Plus  output  has  a  Hands -Off- Automatic  (HO.A) 
switch  with  status  feedback  to  the  operator.  Each 
output  is  equipped  w  ith  a  potentiometer  to  adjust/set 
current  or  voltuee  levels  in  oven  ide  condition. 
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RCU2 


REMOTE  CONTROL 
UNIT  2 


BENEFITS 


The  NETWORK  2100  RCU2  is  the  pri¬ 
mary  device  used  in  NETWORK  2100 
!'-s!a"atiors  'or  direct  digital  control 
(DOC)  alarm  monitoring.  lime-based 
scheduling  and  data  trending  ot  all 
cp'  rational  e  err-ents 

Th:«  /  ;  c^o'C'ts tocai fip’-rato'  access 
ara  s  i  iicacie  o'  o;  ..'ating  as  a  s*and- 
>  .nrt  „rit  or  ;n  a  •  ct.vor>  with  a  r  -ntial 
■  •  •'  1  er  T-c  ac-My  to  -pport  cus- 
'o'-  *'  ar  language  programs 
"  a-es  the  RCU?  d'  al  tor  tailoring 
s.-  'e-’s  v,  i-neci'  r.  app1  cations  This 
'  !r  d  a1  me  pri'.g'amm.r.g  V  at.jre  also 
:  v-ws  re  RCU2  to  continue  to  op-rate 
ir  the  e.-nt  '  om-r  viC.itiun  with  the 

■  at  c  c-Tc'.ie'  i SAC)  is  tost 

The  RCJ 2  s  a.  i-'aSle  m  hardwire. 

■  ased  ;  re  or  d'a'-up  version 


SYSTEM  ARCHITECTURE 


f  OUNDAT  iON  module 
C  RCU2  central  p' easing  unit 
d  'ntc^ace  to  c ci'rim _,n..  ate  with  the 
rf-tAcm  ceniigl  rur,'C.Ter  f SAC) 


a  Clock /calends ' 

□  Memory  (66K  of  operating  system 
RAM  and  ROM,  18K  ot  battery 
backed  user  RAM) 

o  Multi-tasking  firmware  tor  local  moni¬ 
toring  and  control 

TERMINATION  MODULES 

a  Hardware  interface  between  the 
RCU2  and  all  operational  elements 

a  includes  screw  terminals  for  wire 
connections  to  all  sensors  and  con- 
Irolled  equipment 

□  TM  3  version  available  tor  passive 
thermistor  input 

INPUT  .  OUTPUT  MODULES 

□  Each  RCU2  can  support  1 . 2  or  3 
I '  O  modules 

□  Determine  what  types  of  input  and 
output  points  can  be  connected  to 
the  RCU2 

O  D-tcr-’n'  C  the  t,pes  of  ODC  temps 
that  -Mil  be  a. a  abie  to  f  jnirot  the 

;mts 

1  d  "-a-nt  •'a'dware 
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Arc 


•eprjr  d.ng  p 
:  .a  'aT  Q  in 

irjurations 
i~-.-i.jie  A i 
L  duie  A2  - 


3  M  vlule  A3 

4  Mod Je  A4 

5  djie  81 


1 6  .)•  a  log  e  puts 
8  analog  mputs 
8  binary  Outputs 
8  analog  inputs 
4  analog  outputs 
8  analog  inputs 
8  pneu  outputs 
8  binary  inputs 
8  binary  Outputs 
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6  Module  B2  -  16  bmary  mputs 

7  Module  B3  —  16  bmary  Outputs 
□  Are  available  with  a  variety  ot  firm¬ 
ware  pac*ages  that  enable  mod Jes 
of  the  same  hardware  con'iguration 
to  (unction  m  different  control 
applications 
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o  Microprocessor  based  stand  aione 
operation 

□  Multi-tasking,  real-time  processing 
capable  ot  16  bit  arithmetic  mcL.dmg 
hardware  processing  ot  add  sub¬ 
tract  m..i,,pt)  j-'d  livi.te  r.iiCuitry 

□  Up  to  .i?  ROurs  'em  be  -  uV.v-d 
teg.,  h  er  with  one  SAC 

o  Up  10  32  RCU2S  an  V\i re  <_ne  ?.  2T 
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FEATURES 

Continued 

o  Optional  memory  backup  cartridge 
available  tor  uploading,  downloading 
and  transporting  the  database  and 
programs 

Q  Built-in  high  and  low  limit  alarming 
with  enabie/disable  capability 
□  All  operational  points,  including 
alarm  monitoring,  are  updated  every 
1  5  seconds  maximum 
a  Alarm  information  includes  point 
name.  time,  date  and  type  of  alarm 
c  Alarm  information  can  be  sent 
directly  to  a  terminal  attached  to  the 
RCU2  or  the  SAC 

o  The  dial-up  version  of  the  RCU2  will 
alternately  dial-up  a  primary  or 
secondary  remote  terminal  until 
communications  are  achieved  to 
report  alarm  information 
o  Data  trending  allows  creation  of 
trend  logs 

c  Each  caia  trend  log  can  record  128 
data  samples  lor  4  separate  points 
with  sam.pie  inte'vais  ranging  from  1 
to  32 767  minutes 
c  Vr.djar  i  'Q,  can  pe  mutually 
selected  to  tailor  panel  to  application 
o  i  -  O  modules  use  pi n.  socket  con- 
rectors  for  easy  changeout  and 
vibration  resistant  cable  tree 
connection 

a  Up  to  24  tonal  direct  dig.tal  control 
loops  available 

o  Up  10  48  points  Of  ITi»eC  analog  and 
digital  input / output 
o  Operator  communications  porl  for 
local  CRT  or  printer  jRS  232C) 

300  9600  baud  sot  ware  seiectaDie 
a  Password  protected  and  has  2 
ope-ator  access  ’e.e  s  tor  s,s!em 
security 


o  Operator  interface  is  totally  menu- 
driven  m  full  English  language  and 
only  displays  menu  choices  avail¬ 
able  for  specific  operator  access 
levels 

a  Supports  up  to  40  user-written  soft¬ 
ware  programs  or  data  trends  for 
customizing  specific  applications 
a  Custom  programs  are  written  m  high 
level  language  similar  to  BASIC  that 
supports  arithmetic.  Boolean  and 
if-then  logic 

a  Network  communications  up  to  9600 
baud  on  multi-drop,  balanced  line 

□  Communication  ports  have  magnetic 
and  optical  isolation  to  provide  tran¬ 
sient  and  noise  protection 

a  Diagnostic  display  indicators  for 
communication  and  processor  status 
Q  Watchdog  timer  and  auto  restart 
after  power  failure 

o  24  Volt  operation  for  simple  batlery 
backup 

o  Easily  accessible  field  terminations 
o  ROM  based  system  software 

□  Dial-up  version  available  for  RS- 
232C  communication  with  the  addi¬ 
tion  of  a  smart  modem 

□  Gateway  version  available  (or  dedi¬ 
cated /leased  ime  applications 

o  Complies  with  FCC  rules  Part  15, 
Subpart  J.  Class  B  Computing 
Device 

SPECIFICATIONS 

O  Power  Supply  Unit  h  put  Power 
Model  A  115' 230  Vac.  50  60  Hz 
75  watts  versions 

Model  B  115-230  Vac  50.60  Hz  or 
24  Vdc  75  watts 

□  Power  Consumption  24  W  £3/  24  Vdc 
C  Amb  enl  T i.-m  pv-rafjre 

32  1 58 ‘F  (0D/0°C) 


□  Humidity  0-90%  rh,  noncondensmg 

□  RAM  Battery  Backup  45  days 

d  Analog  Inputs.  1  25  Vdc,  2  5  Vdc. 

5  0  Vdc,  0-20  mA  selectable  per  8 
channel  groups 
Q  Analog  Outputs:  0-2  56  Vdc, 

0-10  Vdc  or  0-20  mA  selectable 
per  channel,  power  supply  range 
15-40  Vdc 

□  A4  Module  Output:  0-24  psi  Output, 
supply,  dry  air  filtered  to  40  microns, 
60  psi  peak  pressure 

o  I/O  Capability. 

12-48  pomts  per  RCU2 
o  Communication 
ASCII  Terminal  300-1  9200  baud 
RS-232C  interface 
SAC  300-9600  baud 
RS-422A  interface 
Modem  300/ 1200.  2400  baud 
RS-232C  (Hayes  Smartmodem 
or  equal) 

□  Communication  Interface 

1  RS-232C 

2  RS-232C/RS  422A  selectable 

□  Overall  Dimensions 

21  0  in  <  21  0  in  *  6  3  in 
p3  2  cm  *  53  3  cm  »  1 6  0  cm) 

□  S1'  ft p"-g  Weight  (RCU2.  Rac«p  ate. 
Fr  w or  S  .p ply)  13  ;bs  (2S  6  <g) 


a  • ,  1  .*•  j-.- f  ■  •  •  ,r  :  •  ?.  *  i ■  j  • 

s-9'  '•  j. r.  •  •  •.■"■I  f  «'!*•■  T  •  .if 

C*  .  tl  13  y  N*  vi  1  *  rl  t/C  •  T.  *  *  ^  ;  ’  r  V  '■  1  '  .  '  ’  Q 
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B8A  Load  Programmer 


[year]  |  (month)  J  (date) 
day _ hour  minute 


[std]  I  [time]  y  [holiday] 


scan  I  time  |  holiday 

"'Ml 


(off) 

0 


repeat 


Benefits 


□  A  365-day  clock  provides  for  automatic  leap-year 
calculation  and  for  selection  of  holidays  and 
daylight  saving  time  dates  one  year  in  advance. 
This  saves  time  in  programming. 


O  Easy  programming  reduces  programming  and 
training  time. 


□  Cycle  period  of  30  minutes  allows  only  two  starts 
per  hour  to  save  equipment  wear  and  tear. 


□  Seven-day  program  repeats  weekly  to  reduce  pro¬ 
gramming  time. 


Q  Rechargeable  battery  provides  14-day  protection 
for  program  and  clock,  so  that  reprogramming  is 
not  necessary  after  an  extended  power  outage. 


Q  Manual  override  switches  may  be  switched  to 
ON,  OFF,  or  AUTO  without  changing  the  stored 
program. 

□  During  programming,  load  relays  are  locked  in 
their  last  position  to  avoid  unwanted  load  cycling 
and  prevent  equipment  wear  and  tear. 


Documeni  080  40025  1/82 


a  CLEAR  key  saves  time  by  clearing  all  events  for  a 
specific  load  on  a  particular  day. 


II  SCAN  quickly  verifies  accuracy  of  program. 


E3  Five  duty  cycles  provide  run  times  of  5,  10,  15,  20, 
or  25  minutes  out  of  every  30  minutes  to  reduce 
energy  use  without  affecting  personnel  comfort 
or  production  rates. 


□  Three-second  staging  of  loads  prevents  un¬ 
wanted  power  surges  (when  more  than  one  load 
is  commandeo  on  at  a  time). 


□  Photocell  input  to  control  lighting  during  high- 
ambient  light  conditions  prevents  energy  waste. 


B  Input  to  stop  cycling  when  comfort  level 
temperatures  are  exceeded,  thus  providing  sav¬ 
ings  and  maintaining  comfort. 


Reduces  Electrical 
Energy  Consumption 


The  B8A  Load  Programmer  reduces  energy  con¬ 
sumption  by  turning  loads  on  and  off  and  by  duty 
cycling,  in  response  to  simple  keypad  programming. 
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Each  Load  may  be  programmed  with  a  unique 
schedule  for  each  day  of  the  week  and  holidays  to 
keep  energy  use  to  a  minimum. 

The  B8A  has  a  365-day  clock,  which  provides  for 
automatic  leap-year  calculation  and  for  programming 
of  up  to  20  holiday  periods  a  year  or  more  in  advance. 
Daylight  saving  time  dates  can  also  be  entered  one 
year  in  advance  A  special  schedule  can  be  entered  to 
reduce  energy  use  on  holidays. 

Since  holiday  schedules  and  daylight  saving  time  are 
programmed  only  once  in  the  beginning  of  the  year, 
programming  time  is  saved.  After  the  holiday  has 
passed,  the  regular  daily  program  will  start  again, 
without  the  B8A  being  reprogrammed.  Also,  after  a 
holiday  has  passed,  it  is  dropped  from  memory  to 
permit  programming  of  mQre  holidays. 

Simple  Programming  and 
Verification 

A  simple  keyboard  and  digital  display  make  pro¬ 
gramming  and  verifying  easy.  The  keyboard  is  used 
to  select  the  load,  the  day,  the  time  for  event  occur¬ 
rence,  and  the  specific  commands.  The  numeric 
display  shows  load,  day,  time,  month,  and  date  in¬ 
formation. 

Options 

The  B8-100  Demand  Limiter  continuously  monitors 
energy  use  and  sheds  selected  loads  to  keep 
kilowatt  demand  below  a  preselected  set  point.  No 
load  is  kept  off  too  long. 

The  B8-200  Adaptive  Control  automatically  overrides 
B8A  programs,  in  response  to  temperature  changes, 
to  maintain  personnel  comfort  with  minimum  use  of 
energy  The  option  eliminates  the  need  for  alarms  and 
manual  correction.  The  Advance  Start  feature  moni¬ 


tors  outdoor  temperature  and  turns  on  selected  loads 
earlier  than  the  programmed  start  time  to  reach  a 
desired  comfort  level.  The  Duty  Cycle  Shift  function 
increases  ON  time  of  selected  duty-cycle  loads  to 
return  temperature  to  a  user-selected  range. 

The  B8-400  Locking  Cover  option  protects  against 
unauthorized  access  to  the  B8A  front  panel  override 
switches  and  programming  keys. 

The  B8-401  Program  Enable  Keyswitch  provides  lock- 
and-key  program  protection  for  the  B8A.  With  the  key 
switched  on,  the  operator  has  full  access  to  all  B8A 
program  functions  With  the  switch  turned  off  and  the 
key  removed,  the  PROGRAM  mode  is  disabled. 


The  B8-500  Photocell  option  provides  total  control 
of  outdoor  or  indoor  lighting.  The  option  allows  the 
lights  to  be  on  only  when  darkness  is  detected  and 
the  load  is  programmed  to  be  ON. 

The  B8-501  and  B8-502  Temperature  Sensors  trigger 
automatic  program  modification  when  indoor  and 
outdoor  temperatures  change.  The  B8-501  Indoor 
Sensor  and  B8-502  Outdoor  Sensor  are  used  with 
the  Adaptive  Control  option.  The  B8-502  can  be  used 
for  indoor  or  outdoor  applications. 

With  the  B8-301  or  B8-302  Serial  Interface  option  the 
B8A  can  communicate  across  the  campus  or  across 
the  country  with  Pacific  Technology's  Load  Super¬ 
visor,  which  features  English-language  data  entry, 
display,  and  print-out  capability  for  multiple  B8As,  or 
with  a  terminal  or  computer. 

The  B8-600  Timed  Override  option  turns  on  loads  for 
a  programmed  duration  without  the  schedule  being 
changed.  This  option  may  also  be  controlled  by  a 
thermostat,  momentary  switch,  pressure  sensor,  or 
any  device  providing  a  contact  closure. 


Specifications 

electrical 

Input  Voyage  Requirements .  115  VAC,  50 '60  Hz. 

Power  Consumption  . .  50  Watts  nominal. 

Output  Relays  (Load  Control) .  ...  Eight  normally  open  (N  0)  isolated  relay  contacts.  Class  2  'a‘ed  at 

24  VAC,  2  3  Amps  Pilot  Duty. 

Circuit  Protection .  0  5  Amp  circuit  protector. 

PHYSICAL 

Enclosure  Data. 

Dimensions  (inches  and  cm)  ...  .  177"  (43  2cm)  H.  1 1 "  (27  9cm)  W,  4V»  "  pi  43cm)  0 

Weight .  .  Approximately  14  pounas  Shipping  Wcght  approximately  17 

pounds. 

environmental 

Ambient  Operating  Temperature .  0-50  *C  Amb<ent  Relative  Humidity  0-90%. 
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ZONE  MASTER  100  BUILDING  CONTROLLER 


1.0  GENERAL 

The  system  includes  all  microprocessor  based 
software  and  hardware,  operator  input /output 
devices,  sensors  and  controls,  wiring,  installation 
supervision  and  labor,  calibration,  adjustments  and 
checkout  necessary  for  a  complete  and  operational 
system. 

The  following  features  of  Butler  Controls'  ZM 1 00 
represent  unique  elements  of  our  system  which 
provide  a  superior  product  to  systems  from  other 
suppliers. 

A.  The  ZM  1 00  Building  Controller  is  a  stand-alone 
controller  which  automatically  controls  and 
monitorsup  to  eight  (8)  load  groups  utilizing 
either  Power  Line  Carrier  or  hardwire 
communication  techniques  to  maintain  the 
comfort  level  and  optimize  the  performance  of 
the  controlled  equipment. 

B.  With  Power  Line  Carrier  (PLC)  communication 
methods,  the  ZM  1 00  can  be  used  in  retrofit 
applications  where  significant  savings  are 
realized  by  eliminating  the  dedicated  wiring  and 
its  related  labor. 

C.  The  system  has  sufficient  memory  and  hardware 
capacity  to  support  the  following  Input/Output 
(I/O)  points  when  it  is  used  with  PLC  with 
Intelligent  Control  Modules. 

•  Twenty  Four  (24)  Binary  Outputs 

•  Seventeen  (17)  Binary  Inputs 

•  Nine  (9)  Temperature  Inputs 

•  Sixteen  (16)  Alarm  Inputs 

•  Four  (4)  programmable  Photocell  Inputs 

•  Three  (3)  Duty  Cycle  Override  Inputs 

•  One  (1)  External  Alarm  Output 

•  One(1)  Demand  Limit  Input,  pulse  or  current 
input 

•  One  (1)  Remote  Setpoint  Override  Input 

D.  The  control  algorithms  for  EMS  are  factory  pre¬ 
programmed  with  all  default  operating 
parameters  predefined  allowing  immediate  use 
upon  powering  up  the  unit.  These  parameters 
may  be  modified  according  to  individual 


operation  requirements  of  the  user. 

E.  Programming  is  simplified  through  operator 
prompting  on  a  front  panel  mounted  alpha¬ 
numeric  display,  and  user  input  via  a  front  panel 
mounted  key  pad. 

F.  Operating  parameters  entered  by  the  user  are 
retained  by  the  controller  for  up  to  a  week  during 
a  primary  power  loss. 

G.  The  Power  Line  Carrier  system  provides  Direct 
Temperature  Control  in  eight  (8)  independent 
zones  and  zone  space  temperature  feedback. 

H.  Down  loads  the  setpoint  temperature  to  the 
remote  Intelligent  Control  Unit  via  Power  Line 
Carrier  transmission  technology. 

I.  Serial  communication  link  allows  ZM  1 00  Building 
Controller  system  interrogation  and  re¬ 
programming  from  a  remote  computer. 

J.  Automatically  telephones  predefined  location  to 
report  the  following  alarm  conditions: 

•  Demand  Limit  Input  Over-range 

•  Demand  Limit  Metering  Lost 

•  No  loads  to  shed  in  Demand  Limit 

•  Zone  Temperature  Alarm  (9) 

•  Binary  Input  Alarm  (14) 

K.  Syslem  status  indicators  to  indicate  if  loads  are  in 
an  override  condition,  alarms  are  disabled,  serial 
communication  link  is  active,  and  if  demand 
setpoint  is  externally  selected. 

L.  The  system  announces  an  alarm  condition  until  it 
is  acknowledged  with  a  front  panel  control. 


2.0  ENERGY  MANAGEMENT  SYSTEM 
HARDWARE 

The  system  is  a  stand-alone  controller  which 
automatically  controls  and  monitors  up  1o  eight  (8) 
load  groups  utilizing  either  Power  Line  Carrier  or 
hardwired  communication  techniques  to  maintain  the 
comfort  level  and  optimize  the  performance  of  the 
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|  controlled  equipment.  The  system  has  the  following 
features: 


•  54  KB  EPROM  memory  for  pre-programmed 
control  algorithms 

•  8  KB  of  CMOS  RAM  battery  backed  memory  for 
user  definable  operating  parameters 

•  40  character  LCD  dot  matrix  display  mounted  on 
the  front  panel 

•  Front  panel  mounted  membrane  key  pad  for 
program  and  data  entry 

•  Eight  (8)  direct  hardwired  relay  outputs 

•  Power  Line  Carrier  output  to  24  relays 

•  Remote  alarm  driver 

•  RealTime  Clock 

•  Serial  Communications 

•  Auto  Dial  on  Alarm 

The  system  has  a  sufficient  memory  and  hardware 
capacity  forthe  following  Input/Output  (I/O)  points 
capability. 

1)  Hardwired  Relay  Output  version 

•  Eight  (8)  Binary  Outputs 

•  Seventeen  (17)  Binary  Inputs 

•  Nine  (9)  Temperature  Inputs 

•  F our  (4)  user  adjustable  Photocell  Inputs 

•  Three  (3)  Duty  Cycle  Override  Inputs 

•  One  ( 1 )  External  Alarm  Output 

•  One  (1)  Demand  Limit  Input  ;  pulse  or  current 
input 

•  One  (1)  Remote  Demand  Setpoint  Override 

2)  PLC  version 

•  Eight  (8)  Binary  Outputs 

•  Seventeen  (1 7)  Binary  Inputs 

•  Nine  (9)  Temperature  Inputs 

•  Four  (4)  user  adjustable  Photocell  Inputs 

•  Three  (3)  Duty  Cycle  Override  Inputs 

•  One  (1)  External  Alarm  Output 

•  Gne(1)  Demand  Limit  Input  ,  pulse  or  current 
input 

•  One  (1)  Remote  Demand  Setpoint  Override 
Input 


3.0  SYSTEM  SOFTWARE 

The  control  algorithms  for  EMS  &  TC  are  factory  pre- 
prog-ammed  with  operating  parameters  modified 
according  to  individual  operational  requirements. 


Programming  is  simplified  through  operator 
prompting  by  a  front  panel  mounted  alpha-numeric 
display,  and  the  user  input  is  entered  via  a  front  panel 
mounted  key  pad. 

AH  operating  parameters  entered  by  the  user  will  be 
retained  by  the  controller  for  up  to  one  week  during  a 
primary  power  loss. 

A.  Energy  Management  System 

1)  Scheduled  Start/Stop 

The  system  allows  the  user  to  define  schedules  of 
equipment  start/stop.  The  system  supports  up  to  48 
separate  schedules,  each  containing  an  average  of 
three  ON,  OFF  or  Duty  Cycle  events.  Any  number  of 
events  per  schedule  may  be  programmed,  however, 
the  total  number  of  events  can  not  exceed  1 44. 

2)  Optimum  Start 

The  system  allows  the  user  to  define  up  to  8 
separate  Optimum  Start  zones.  The  optimum 
equipment  start  time  is  calculated  to  minimize 
equipment  operating  hours  while  maintaining  the 
comfort  of  the  occupants.  The  system  contains  an 
algorithms  for  self-learning  optimization. 

3)  Holiday  Scheduling 

The  system  allows  the  user  to  define  up  to  20 
holidays  in  any  number  of  contiguous  days  (up  to  90 
days).  There  are  two  different  t>,  ns  of  holiday 
available:  HOL1  and  IHOL2. 

4)  Temperature  Compensated  Duty  Cycling 

The  system  allows  the  user  to  define  up  to  8 
separate  Temperature  Compensated  Duty  Cycle 
zones.  The  system  wilt  decrease  scheduled  OFF 
time  20  percent  for  each  degree  that  zone 
temperature  is  above  or  below  the  range  limits. 

5)  Demand  l  imiting 

The  system  allows  the  user  to  define  up  to  three 
priority  demand  shed  groups:  Low  Priority,  Rotate 
Priority,  and  I  ligh  Priority.  Loads  assigned  to  the 
Low  Priority  group  are  to  be  shed  first  and  restored 
last  Loads  assigned  to  Rotate  Priority  are  to  be  shed 
only  tor  specified  periods  of  time.  Each  load  in  this 
group  can  be  programmed  with  a  minimum  ON  and  a 
maximum  OFF  time.  The  loads  in  this  group  are  to  be 
shed  only  after  all  leads  in  the  Low  Priority  group  are 


•  shed.  High  Priority  loads  are  the  last  to  be  shed  arid 
the  first  to  be  restored.  They  are  shed  only  after  all 
loads  in  both  the  Low  and  Rotate  Priority  group  have 
been  shed. 


Up  to  four  individual  demand  setpoints  may  be 
defined,  three  set  time-of-day  scheduling,  one  by 
external  contact  closure. 


6)  Night  Setback 


The  system  allows  the  user  to  assign  the  Night 
Setback  feature  to  all  controlled  loads.  The  user 
programs  a  minimum  and  maximum  allowable  zone 
temperature  to  zones  during  times  they  are  un¬ 
occupied.  To  use  this  option,  each  controlled 
equipment  must  have  a  zone  temperature  sensor. 
Activation  of  heating  or  cooling  equipment  in  Night 
Setback  occurs  only  when  the  equipment  is  OFF  by 
equipment  schedule  and  the  controlled  space 
temperature  is  either  below  the  minimum 
temperature  or  above  the  maximum  temperature 
specified  by  the  user  for  up  to  8  zones. 


7)  Economizer  Control 


This  program  allows  free  cooling  of  the  controlled 
space  by  using  cooler  outside  air  instead  of 
mechanically  cooled  the  return  air.  To  use  this 
option,  an  outside  air  temperature  sensor  and  return 
air  temperature  sensors  are  required. 


8)  Operator  Override 


The  system  allows  the  operator  to  override  operation 
of  any  controlled  equipment  from  the  central  . 
controller.  The  equipment  can  be  overridden  ON, 
OFF,  or  placed  in  the  AUTO  mode. 


Timed  Override 


The  system  shall  allow  the  user  to  define  up  to  8 
Timed  Override  Schedules.  This  option  will  trigger 
the  designated  equipment  ON  upon  the  activation  of 
remotely  located  momentary  switches  during  the 
scheduled  OFF  period.  The  duration  of  equipment 
ON  time  shall  be  user  programmable. 


Direct  Temperature  Control 


A  Power  Line  Carrier  system  shall  provide  Direct 
Temperature  Control  in  eight  (8)  independent  zones 
with  zone  space  temperature  feedback. 


I  C.  Facility  Management  System 


1)  Alarm  Monitoring 


The  following  alarm  conditions  may  be  defined  by 
user: 


Demand  Limit  Input  Over-range 
Demand  Limit  Metering  Lost 
No  loads  to  shed  in  Demand  Limit 
Zone  Temperature  Alarm  (9) 
Binary  Input  Prove  Signal  (8) 

PLC  Output  Converter  Faults 
Binary  Contact  Input  Alarm  (1 4) 


Alarm  messages  are  either  printed  on  a  local  printer 
or  dialed  out  to  a  predefined  telephone  number  (two 
numbers,  user  programmable).  The  system  status 
indicators  indicate  if  loads  are  in  an  override 
condition,  alarms  are  disabled,  serial  communicafton 
link  is  active,  and  demand  setpoint  is  externally 
selected. 


The  system  announces  an  alarm  condition  until  the 
alarm  is  acknowledged  with  a  front  panel  control. 
Alarms  may  be  reset  automatically  or  manually. 


Status  Monitoring 


The  system  displayis  the  status  for  all  loads  being 
controlled  or  monitored. 


3)  Trending 


The  system  monitors  and  maintains  record  for  up  to 
31  days  showing  the  following  operational  data: 


High  and  low  temperature  of  each  zone 

Advanced  start  time  for  each  zone 

On  lime  for  each  toad 

Daily  peak  KW  and  time  of  occurrence 

Daily  high,  low,  and  average  outdoor 

lemperature 

Daily  KWshed 


The  system  also  shows  hourly  zone  temperature  and 
peak  KWforthe  last  24  hours. 


4)  Remote  Communication 


The  system  has  the  remote  communication  capability 
for  a  computer  to  communicate  with  the  system  via 
phone  lines.  The  remote  communication  allows  the 
remote  user  a  full  system  access  as  is  available  from 
the  local  controller  plus  provides  access  to  historical 
trending  data. 
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SYSTEM  OVERVIEW 
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Controls 


LOCAL  CONTROL  COMPUTER 

The  local  Control  Computer  (LCC-4)  is  at  the  heart  of  the  System-IV  hierarchy. 

All  sensors  and  control  devices  are  connected  to  the  LCC-4.  A  combination  of 
hardware,  software  and  a  database  in  each  LCC-4  provides  control  and  monitoring 
of  the  equipment. 

Each  lCC-4  is  placed  at  or  near  air  handling  units,  chillers,  boilers,  pumps, 
fans  or  any  other  equipment  to  be  monitored  or  controlled.  Several  local 
Control  Computers  are  generally  used  in  a  system. 

Each  LCC-4  accommodates  up  to  32  digital  inputs,  digital  outputs,  analog  inputs 
and  up  to  eight  analog  outputs.  Each  LCC-4  also  contains  power  regulators, 
memory,  timekeepers,  communication  circuits,  a  wulchaog  protection  circuit, 
internal  diagnostic  software  routines  and  :s  fully  *~'i“ory  b<n;L ~rJ  u>",  tc  Lold 
memory  for  30  days.  In  its  basic  configuration,  each  LCC-4  contains  16 
kilobytes  of  EPROM  (permanent  memory)  and  40  kilobytes  of  RAM  (read/write 
memory). 

Physical  Interfaces 

•  Digital  Inputs;  detect  the  status  of  two-position  devices,  such  as 
switches  or  relays,  to  verify  that  a  device  has  operated  or  indicate 
that  a  limit  has  been  reached,  and  to  count  meter  pulses,  such  as 
electrical  demand  or  condensate  meters 

•  Digital  Outputs;  control  equipment;  the  LCC-4  contains  a  solid-state 
relay  for  eoch  digital  output  which  opens  and  closes  to  energize  or 
de-energize  the  controlled  devices  directly,  or  to  modulate  them 
indirectly,  through  a  Computer  Pneumatic  Interface 

•  Analog  Inputs;  read  information  from  sensors  or  sensor  a.  rays  :!.o: 
represent  continuously  varying  physical  quantities,  including: 
temperature,  pressure,  humidity,  air  flow,  fluid  flow  or  steam  flow 

•  Analog  Outputs;  control  equipment;  the  LCC-4  provides  either  voltage 
or  current  output  to  modulate  electronic  devices  such  as  speed 
controllers 
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LCC-4  LOCAL  CONTROL  COMPUTER 
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Features 

•  Compatible  with  pneumatic/electric  valves  and  actuators 

•  No  calibration  required 

•  Interchangeable  for  minimum  downtime 

•  Telephone  access  via  modem  for  service/diagnosis 

•  Watchdog  timer  provides  failsafe  operation 

•  Interfaces  with  fire  and  security  systems 

•  Battery  backed-up  memory 

•  User-friendly  --  no  special  knowledge  required  to  operate 

•  Setpoints  and  strategies  can  be  changed  easily  --  no  need  to  change 
or  calibrate  new  hardware 


At  the  very  heart  of  Computer  Controls  Corporation's  System-IV  is  the  Locol 
Control  Computer  --  LCC-4.  The  LCC-4  contains  the  intelligence  needed  to  use 
the  database  information  to  monitor  and  control  equipment.  This  unique 
microprocessor-based  control  device  also  provides  the  system  I/O  ports,  a  self- 
contained  communications  interface  module  with  both  RS-232C  and  RS-485 
capabilities,  internal  diagnostics,  watchdog  timer  and  full  battery  back-up. 

The  ICC-4  is  a  completely  self-contained  unit  specially  constructed  and  tested 
for  use  in  the  typically  hostile  environments  found  in  HVAC  applications.  All 
ports  and  connectors  are  color-coded  for  protection  ogoinst  wiring  errors.  There 
are  no  exposed  circuit  boards  and  no  switch-selectoble  options.  LED's  provide 
immediate  status  and  power  indication,  and  an  internal  wotchdog  circuit 
continuously  monitors  operations. 

All  LCC-4's  are  identical  and  interchangeable.  While  each  performs  a  unique 
function  in  a  working  system,  that  functionality  is  entirely  dehned  by 
software,  making  servicing  easy  and  reducing  the  need  to  keep  spare  ports. 

Each  LCC-4  is  sealed,  protected  from  corrosive  atmospheres  and  other 
environmental  hazards.  For  extra  protection,  LCC-4's  are  usually  mounted  within 
our  enclosed  standard  panel. 

A  local  Control  Computer  may  be  used  as  a  stand-alone,  in  a  network  or  opeioted 

remote ly.  LCC-4's  ore  available  with  52  or  104  point  copaciry.  All  models  have 

a  local  read  port  and  a  telephone  interface.  They  control  small  to  large, 

simple  to  complex  air  handling  units,  chillers  and  boilers,  as  well  as  fans, 

pumps,  lights,  etc.  Ports  are  designated  as  digital  or  analog  inputs  and 

outputs.  To  ensure  increased  reliability,  each  port  is  predefined  and 

engineered  with  internal  hardware  customized  to  its  designated  function. 

Each  LCC-4  is  programmed  with  its  unique  database.  Changes  in  the  software  are 
eosily  made  by  non  technical  operators  using  a  tw  ’ anagc '  (MS-DOS  01 
based  Personal  Computer)  via  telephone  or  dedicated  communications  bus,  or  from 
an  inexpensive  terminal  connected  directly  to  the  local  read  port. 

Residing  inside  each  ICC  4  ore  standard  software  applications  pockoges  that  ore 
enobled  at  the  time  of  purchase.  eacn  ICC  4  can  run  all  applications. 


Regardless  of  the  size  of  your  facility,  be  it  a  single  large  building  or  a 
multi-site  campus,  the  Computer  Controls  System-IV  allows  for  limitless 
expansion  by  installing  additional  LCC-4's.  lCC-4's  are  added  to  the  Network 
simply  by  connecting  them  to  the  communications  bus  via  a  6-pin  connector  (RS- 

485). 

local  Control  Computers  ore  easy  to  install,  maintain  and  service.  These  rugged 
units,  designed  and  built  to  operate  under  the  most  difficult  environmental 
conditions  on  the  factory  floor,  are  equally  cost-competitive  m  commercial 
installations. 


Building  control  functions 


Demand  limiting 
Mefer/Binary  Switch  Read 
Enthalpy  Changeover 
|  r\rn  I  Read 

Time/Switch/Sensor  based  Start/Stop 
Central  Alarming 

Central  Monitoring  and  Diagnostics 
Interlock  Based  Start/Stop 
Time  Delayed  Start/Stop 
Central  Reporting 
Optimized  Start 


•  Modulation  Control 

•  lighting  Control 

•  Air  Handler  Management  -  Constant  Control 

•  VAV  Control  -  Variable  Control 
»  Analog  and  Binary  Alarm  Points 

•  Run  Time  Totalization 

•  Analog  Reading  Conversion 

•  Remote  Network  Communications 

•  Analog  Reading  Select/Average 

•  load  Executive 

•  Calculated  Point 

•  Duty  Cycling 


Technical  Specifications 


Processor. 

Real-Time  Clock: 

Memory  Size: 

Communication  Interface/Speed: 

Power  Requirements: 

Power  Consumption: 

Outputs: 


Inputs: 

Battery  Back  Up: 
Operating  Conditions: 
Size: 

Weight: 


Motorola  6808 
100  Year  Calendar 
40K  RAM 
16K  ROM 

EIA  RS-485  /  300  to  9600  Baud 
EIA  RS-232C  /  300  to  9600  Baud 
+  24  Vdc 
6  Watts 

16  or  32  digital  outputs  (semiconductor  switch 
each  rated  24  VAC  (o'  1  Amp) 

4  or  8  analog  outputs,  0  to  5V;  4  to  20  mA 

16  or  32  analog  inputs,  0  to  2V;  4  to  20  mA 

1 6  or  32  digital  inputs 

Greater  than  500  hours 

0  to  120  degrees  F 

12.67'  W  x  15.68'  H  x  5.00'  D 

12  lbs  (5.44  kg) 
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CONTROLLED  ENERGY  SYSTEMS  COMPANY 


K1500  EQUIPMENT  SPECIFICATIONS 


The  <1500  Control  System  is  a  compact, 
easily  programed  desk/wall  console  used 
to  monitor  a  building's  environmental 
conditions  and  control  the  building's 
mechanical  equipment  more  efficiently. 

The  <1500  Console  in  conjunction  with  its 
precision  real  time  clock,  sensors  and 
load  monitors,  sample  the  envi ronmental 
conditions  within  a  building.  Based  on 
these  readings,  the  Console  activates  re¬ 
lays  connected  to  the  building's  heating, 
ventilating,  air  conditioning  and  light¬ 
ing  systems  to  maintain  programmed  sche¬ 
dules  and  envi ronmental  conditions  with 
a  minimum  of  energy  usage. 

A  standard  RS-232C  serial  data  inter¬ 
face  is  an  option  on  all  K15Q0  Control 
Consoles  to  allow  the  user  to  operate 
the  system  from  a  remote  location  via 
data  terminal,  modem  and  telephone  lines. 
This  tel ecoirmuni cations  capability  allows 
an  ooerator  of  many  different  buildings 
to  individually  control  each  building  in 

SERIES  <1500 

ENERGY  MANAGEMENT  SYSTEM 
CONTROL  CONSOLE 
<- 1500 -MX 
<-1500-16 
<- 1500-3 

KEY80AR0 


0ATA  ENTRY  KEYS 
0 IG  ITS 


PROMPT  RESPONSE 


the  network  from  a  central  office  location 
without  leaving  his  office.  The  communi¬ 
cations  option  also  offers  data  logging 
capabilities  permitting  hard  copy  documen¬ 
tation  of  load/sensor  conditions  for  up 
to  forty-nine  hours  of  operation. 


<-1500 -MX 


<-1500-3 


K-1500 


Sun.  thru  Sat.,  Holiday,  and  Mon.  thru  Fri . 

Quick  Entry  Key 

Yes  /  No  /  Oata 

Allows  entry  into  prograrnning/moni Coring  functions 
Clear  Entry 

Trouble-Shooting  functions 
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standard  functions 

Multiple  on/off  times  for  each  load. 

Multiple  temperature  interlocks  for  each  load. 

Slave  interlocks  for  programming  multiple  loads  with 
PROGRAMMING  the  same  schedules. 

Eight  duty  cycle  schedules  for  each  load. 

Start  time  optimization  based  on  indoor  and  outdoor 
temperatures . 


CAPABILITIES 


PROMPTING 


I  COMMUNICATION  INTERFACES 

OPERATOR 
I  RECORDER 

S  MULTIPLEX  (K- 1500 -MX) 


Displays  program  parameters  for  load. 

Oi splays  temperature  for  each  sensor. 

Display  program  status  of  load  (on/off) 

Display  time-of-day,  day-of-week,  real-time  clock. 
Variable  comfort  limit  setpoints. 

Cassette  tape  interface  for  program  back-up. 

Oisplay  optimization/shed  status  of  load. 

Display  duty  cycle  schedule  of  load. 

Individual  programing  for  each  load. 

Sensors  assignable  to  each  load. 

English  Language  Prompting. 

Eight  Character,  English  Language  display  gives 
Operator  guidance  with  functions. 

Informs  operator  of  system  status,  error  messages  e 
More  than  50  individual  messages/questions  are  used 


Five  individual  visual  display  areas. 

Binary  Image  with  checksum,  300  baud  standard 

cassette  interface.  Mark  /  space  frequency  3/5KH 

Two-wire  twisted  pair  Frequency-shift  Keying 
Mark/space  frequency  8/1QKHZ 
16  bit  word  length. 

5,000  feet  maximum  distance. 

Sensor/FSK  cable:  Belden  845D,  8451  or  3723  or  equi 
2  conductor  shielded  cable. 
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OPTIONS 


COMMUNICATIONS 
K-1500-8,  16,  MX 


DEMAND  LIMITING 


K-1500-8,  16,  MX 

EXPANSION 

K-15QO-3  &  16  ONLY 

K-l 50C-MX 

STANOARO  CAPABILITY 


RS-232-C  port  utilizing  standard  ASCI  II  format, 
serial  binary  data. 

Software  for  coruntini cations  with  keyboard  printer, 

CRT  terminal  or  computer  system. 

Modem  compatible. 

300  or  1200  baud,  full  duplex 
7  data  bits,  one  stop  bit  odd  parity. 

Feature  also  offers  "Data  Logging".  The  console  samples 

and  stores  temperatures,  load  status  and  demand  informati 

for  up  to  2  days.  Information  can  be  retrieved  on  demand 

for  use  in  fine  tuning  the  system. 

Monitors  building  demand  and  sheds  assigned  sheddable 
loads  and  increases  duty  cycle  off  time  of  "cycled" 
loads. 

Automatic  demand  limit  setpoint  feature  compensates 
for  seasonal  changes  and  automatically  establishes 
correct  setpoint. 

Eight  Load  shedding  priorities 

Up  to  eight  power  feeds  standard  with  multiplex  unit. 
Expandable  to  eight  on  1500-8  and  16. 

Loads  expandable  in  groups  of  eight  loads  up  to 
max  of  72. 

Sensors  expandable  in  groups  of  eight  sensors  up  to 
max  of  32. 

Load  monitors  expandable  up  to  8  in  increments  of  one. 

Console  capable  of  controlling  up  to  72  individual 
loads  (Std.).  .  monitors  up  to  32  temperature  sensors 
and  8  load  moni tors. (Std. ), .  multiplexing  feature 
allows  easy  addition  of  relays  and  sensors  as  budget 
allows . 


OPERATING  ENVIRONMENT 

+4C®F  To 

120c 

>F  (4°C  -  50°C) 

£ 

-20°F  To 

1  soc 

’F  Storage  Temp 

.  ( -28°C  -  66°C) 

0  To  95S 

R.H. 

.  Non-Condensing 

a 

.■*  * 

PHYSICAL  DIMENSIONS 

K- 1500 -MX 

K-1SQ0-8  K- 

1500-16 

§ 

Weight 

7.5  lb. 

30  lb. 

35  lb. 

Va1 

Depth 

17.4** 

6" 

6" 

Width 

10.2- 

12“ 

12- 

Height 

4.5“ 

18“ 

24“ 

‘  *4 

POWER  REQUIREMENTS 

30  VA 

30  VA 

35  VA 

95  TO  130  VAC  SO  TO  60  HZ 


BATTERY  BACK-UP  Rechargeable  NiCd  supports  clock  and  memory 

for  24  days  minimum. 


OEMANO 

SENSORS 

LOADS 

chillers 


K- 1500 -MX 

8  -  Demand  Monitors 
32  -  Temp  Sensors 
72  -  Loads 


CONTWOUJO  CNCMGT  MTW1  COM*»*» 


ro.  mb  »su 

Marti*,  w*  miss 


f 


K- 1 500-8 

1  -  Oemand  Monitor 
8  -  Sensors 
8  -  Loads 


r 

K-1500-16 

1  -  Demand  Monitor 
8  -  Sensors  £* 
16  -  Loads  V 


LITHQ  IN  U.S.A.  Oetails  ana/or  specifications  suOiect  to  change  without  notice. 
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K1500  SERIES 

ENERGY 

MANAGEMENT 


MODEL  8 


CESCO,  with  over  10  years  of  offering 
sophisticated  Energy  Management  Con¬ 
trols  is  a  continuing  leader  in  pro¬ 
viding  systems  chat  help  you  control 
costs  without  requiring  a  computer 
operator.  The  CESCO  K  1500  Series 
Energy  Management  System  manages  your 
energy  costs  24  hours  a  day  for  every 
day  of  the  year.  It  helps  your  com¬ 
pany  realize  the  most  efficient  use 
of  its  energy. 


The  CESCO  K  1500  Series  Model  8  Energy 
Management  Control  System  is  designed 
for  easy  operator  use  with  flexibility 
of  upgrading  and  expanding  your  system 
as  your  facility  use  changes. 


The  CESCO  K  1500  controls  the  equipment 
in  your  building  to  reduce  your  consump¬ 
tion  and.  demand  charges  by  as  much  as  102 
tc  302  of  your  total  utility  costs.  Simply 
stated,  that  means  profit  for  you. 


FEATURES 

*  8  Control  Loads  or  Groups  of  Loads 

*  Time  of  Day  Scheduling 

Multiple  Schedules  for  Each  Controllable 
Group 

Automatic  Adjustment  for  Daylight 
Savings  Time 

*  Duty  Cycle  Control 

Each  Controllable  Group  Can  Have  Multi¬ 
ple  Duty  Cycle  Schedules 

Temperature  Compensated  Duty  Cycling 

*  Individual  Manual  Overrides  for  Each 
Control  Circuic 

*  Battery  Back  Up  for  Memory  Protection 
in  the  Event  of  Power  Failure 


*  Lockable  Front  Door  for  Program  Access 
Security 


Sensor  Inputs  for: 

Temperature  Pressure 

Light  Levels  Start  Time  Optimiza¬ 


tion 


Night  Setback 


Temperature  Compen¬ 
sated  Duty  Cycling 


OPTIONAL  FEATURES 


* 

* 

* 

* 


Demand  Control 
Automatic  Demand  Setpoint 

Multiple  Watt  Transducer  Demand  Inputs 

Telecommunication  for  Remote  Programming 

Data  Gathering  for  Energy  Usage  History 

Power  Line  Carrier 

Chiller  Control 
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Time  Of  Dav  Scheduling 

The  K  1500  Series  equipmenc  offers  one 
of  Che  bos c  flexible  cine  schedules  in 
Che  indus cry.  With  over  400  programmable 
schedules  available,  Che  system  gives 
Che  energy  manager  real  flexibility  in 
programming  his  cime  requirements. 

Duty  Cvcle  Control 

By  cycling  a  load  on  and  off  during  its 
required  time  frame,  a  significant  re¬ 
duction  in  power  cose  can  be  realized. 
Extreme  on/off  control  can  be  harmful 
co  e<fuipmenc.  CESCO  has  builc  in  a 
short  cycle  prevention.  With  8  duty 
cycle  schedules  available  for  every 
poinc  with  the  short  cycle  prevention, 
Che  K  1500  Series  Energy  Management 
Syscem  is  one  of  the  most  versatile 
control  systems  available.  Through 
the  use  of  temperature  information, 
the  "on"  time  of  the  cycled  load  is 
automatically  adjusted  to  keep  the 
space  temperature  inside  the  temper¬ 
ature  "comfort  zone". 

Sensor  Inputs 

With  48  sensor  inputs,  the  Energy 
Management  Syscem  manager  is  offered 
almost  unlimited  control.  These  sen¬ 
sors  may  be  used  for  temperature, 
pressure,  air  movement,  light  levels, 
humidity  or  power  demand  levels.  Soph¬ 
isticated  control  decisions  based  on 
sensor  values  can  be  utilized  in  faci¬ 
lity  energy  use  control.  Op  co  8  de¬ 
mand  inputs  can  be  coupled  to  the 
K  1500 . 

With  the  temperature  input  capability, 
optimal  start-up  of  heating  and  cool¬ 
ing  equipmenc  can  be  performed  by 
comparing  outside  and  Inside  tempera¬ 
tures  for  a  programmable  start  time 


that  will  bring  the  building  into  the  "com^ 
fort  zone"  by  the  start  of  business. 

Demand  Control  Option 

With  its  self  adjusting  "automatic  demand 
setpoint"  there  is  no  need  co  guess  at  a  ^ 
demand  shed  point.  Just  select  all  shed-  ^ 
dable  loads  and  let  the  K  1500  shed  your 
demand  sheddable  loads  In  a  predetermined 
priority.  With  the  K  1500,  there  is  no 
need  to  worry  about  the  local  utility  de-  iVJ 
mand  window  because  the  demand  level  is  ‘\f 
constantly  monitored. 

Telecommunications /Data  Logging  Option  “ 

The  K  1500  Series  Energy  Management  Equip¬ 
menc  may  be  configured  with  an  optional 
serial  communications  interface.  Using  y 

standard  voice-grade  telephone  lines,  vv. 

the  option  allows  total  remote  control 
of  the  K  1500  equipmenc.  The  user  may  ^ 
check  or  change  any  parameters  in  the  sys-/* 
tem  including  on/off  times,  duty  cycle 
values,  setpoints,  temperature  values, 
holidays,  etc.  The  data  logging  option  vj 

allows  the  collection  and  retention  of 
facility  energy  information  including: 

*  Load  Status  for  each  of  the  30  defin-  ^ 
able  cime  intervals 

*  Sensor  Readings  for  each  of  the  30  de-*. 
finable  time  intervals 

*  Peak  KW  for  each  of  the  30  definable 
time  intervals 

» % 

*  Average  KW  for  each  of  the  30  definable 
Cime  intervals 

t.-* 

*  Chiller  conditions  including  chilled 
water  supply  temperature,  return 
water  temperature,  number  of  chillers 
running  and  the  percent  operating  leve.'-' 
for  each  of  the  30  definable  time  ^ 
intervals . 


Electrical 
Inpuc  Power 

95  to  130  VAC/ 30VA/ 50-60HZ 

Output  Rating 
24VAC/3  Amp 

Sensor  Inputs 
4-20  MA  or  Resistive 


Environmental 


Physical 


Ambient  Operating  Height 

+40°F  to  120°?  (4°C-50°C)  IS 

Temperature  Width 

-20°F  co  150°F  (-28°C-66°C)  Storage  Temp  14 

Ambient  Humidity  Depth 

0-952  Non-Condensing  6 

Weight 
28  it 


Depth 

6 
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K  1500  SERIES 

ENERGY 

MANAGEMENT 


MODEL  16 


CESCO,  with  over  10  years  of  offering 
sophisticated  Energy  Management  Con¬ 
trols  is  a  continuing  leader  in  pro¬ 
viding  systems  that  help  you  control 
costs  without  requiring  a  computer 
operator.  The  CESCO  K  1500  Series 
Energy  Management  System  manages  your 
energy  costs  24  hours  a  day  for  every 
day  of  the  year.  It  helps  your  com¬ 
pany  realize  the  most  efficient  use 
of  its  energy. 

The  CESCO  K  1500  Series  Model16  Energy 
Management  Control  System  is  designed 
for  each  operator  use  with  flexibility 
of  upgrading  and  expanding  your  system 
as  your  facility  use  changes. 

The  CESCO  K  1500  controls  the  equipment 
in  your  building  to  reduce  your  consump¬ 
tion  and  demand  charges  by  as  much  as  10% 
to  30%  of  your  total  utility  costs.  Simply 
stated,  that  means  profit  for  you. 


EEA3MS 


Control  Loads  or  Groups  of  Loads 

1 _ | 

*  Time  of  Day  Scheduling 

Multiple  Schedules  for  Each  Controllable 
Group 

Automatic  Adjustment  for  Daylight 
Savings  Time 

*  Duty  Cycle  Control 

Each  Controllable  Group  Can  Have  Multi¬ 
ple  Duty  Cycle  Schedules 

Temperature  Compensated  Duty  Cycling 

*  Individual  Manual  Overrides  for  Each 
Control  Circuit 

*  Battery  Back  Up  for  Memory  Protection 
in  the  Event  of  Power  Failure 

*  Lockable  Front  Door  for  Program  Access 
Security 

*  0  Sensor  Inputs  for: 

Temperature  Pressure 

Light  Levels  Start  Time  Optimiza¬ 

tion 

Night  Setback  Temperature  Compen¬ 

sated  Duty  Cycling 

OPTIONAL  FEATURES 

*  Demand  Control 

Automatic  Demand  Setpoint 

Multiple  Watt  Transducer  Demand  Inputs 

*  Telecommunication  for  Remote  Programming 

*  Data  Gathering  for  Energy  Usage  History 

*  Power  Line  Carrier 

*  Chiller  Control 
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Time  Of  Day  Scheduling 

The  K  15Q0  Series  equipment  offers  one 
of  Che  most  flexible  time  schedules  in 
the  industry.  With  over  400  programmable 
schedules  available,  the  system  gives 
the  energy  manager  real  flexibility  in 
programming  his  time  requirements. 

Duty  Cycle  Control 

By  cycling  a  load  on  and  off  during  its 
required  time  frame,  a  significant  re¬ 
duction  in  power  cost  can  be  realized. 
Extreme  on/off  control  can  be  harmful 
to  equipment.  CESCO  has  built  in  a 
short  cycle  prevention.  With  8  duty 
cycle  schedules  available  for  every 
point  with  the  short  cycle  prevention, 
the  K  1500  Series  Energy  Management 
System  is  one  of  the  most  versatile 
control  systems  available.  Through 
che  use  of  temperature  information, 

Che  "on"  time  of  the  cycled  load  is 
automatically  adjusted  to  keep  the 
space  temperature  inside  the  temper¬ 
ature  "comfort  zone". 

Sensor  Inputs 

With  48  sensor  inputs,  the  Energy 
Management  System  manager  is  offered 
almost  unlimited  control.  These  sen¬ 
sors  may  be  used  for  temperature, 
pressure,  air  movement,  light  levels, 
humidity  or  power  demand  levels.  Soph¬ 
isticated  control  decisions  based  on 
sensor  values  can  be  utilized  in  faci¬ 
lity  energy  use  control.  Up  to  8  de¬ 
mand  inputs  can  be  coupled  to  the 
K  1500. 

With  the  temperature  input  capabi  lity, 
optimal  start-up  of  heating  and  cool¬ 
ing  equipment  can  be  performed  by 
comparing  outside  and  inside  tempera¬ 
tures  for  a  programmable  start  time 


that  will  bring  the  building  into  the  "com-S 
fort  zone"  by  the  start  of  business. 

Demand  Control  Option  ^ 

With  its  self  adjusting  "automatic  demand 
setpoint"  there  is  no  need  to  guess  at  a 
demand  shed  point.  Just  select  all  shed-  £ 

dable  loads  and  let  the  K  1500  shed  your  r 

demand  sheddable  loads  in  a  predetermined 
priority.  With  the  K  1500,  there  is  no  r 
need  to  worry  about  the  local  utility  de- 
mand  window  because  the  demand  level  is 
constantly  monitored. 

Telecommunications /Data  Logging  Option  ,*■ 

The  K  1500  Series  Energy  Management  Equip¬ 
ment  may  be  configured  with  an  optional  /i 
serial  communications  interface.  Using 
standard  voice-grade  telephone  lines,  * 

the  option  allows  total  remote  control 
of  the  K  1500  equipment.  The  user  may 
check  or  change  any  parameters  in  the  sys-  '■< 
tern  including  on/off  times,  duty  cycle 
values,  setpoints,  temperature  values,  .* 

holidays,  etc.  The  daca  logging  option  VC 

allows  the  collection  and  retention  of 
facility  energy  information  including: 

*  Load  Status  for  each  of  the  30  defin- 

to 

able  time  intervals 

*  Sensor  Readings  for  each  of  the  30  de-  >'■* 
finable  time  intervals 

*  Peak  KW  for  each  of  the  30  definable 

time  intervals  /’ 

*  Average  KW  for  each  of  the  30  definable'’ 
time  intervals 

* 

*  Chiller  conditions  including  chilled 

water  supply  temperature,  return 
water  temperature,  number  of  chillers 
running  and  the  percent  operating  level-/' 
for  each  of  the  30  definable  time  ■•w 

intervals . 


Electrical 
Input  Power 

95  to  130  VAC/ 30VA/ 50-60HZ 

Output  Rating 
2 4 VAC/ 3  Amp 
Sensor  Inputs 
4-20  MA  or  Resistive 


Environmental 

Ambient  Operating 
+40°F  to  120°F  (4°C-50°C) 


Temperature  V 
-20°F  to  150°F  (-28°C-66°C)  Storage  Temp 
Ambient  Humidity  I 
0-95%  Non-Condensing 


Physical 

Height 

24 

Width 


Depth 

7 

Weight 
36  it 
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K1500  EQUIPMENT  SPECIFICATIONS 


The  Series  K1500  Load  Mo  n  i  t  o  r  is 
used  to  monitor  a  building's 
electrical  power  cons  ump  t  i  o  n  by 
means  of  a  split-core  current 
transformer.  The  Load  Monitor 
continually  measures  the 
building's  current  usage  and 
converts  this  information  into  a 
proportional  signal  which  is 
reported  to  the  Control  Console 
via  the  two  wire  FSK 
( f r eg uenc y  -  sh  i  f t  keying)  Cable. 


Buildings  with  more  than  one 
electrical  service  require  a  Load 
Monitor  for  each  service.  Up  to 
eight  individual  Load  Monitors 
may  be  used  in  one  building. 


V'  : 


SERIES  K1500  LOAD  MONITOR 
K-LM 


ELECTRICAL 

POWER  REQUIREMENTS 
CCNMijN  I  CAT  I  ON  BUSS 


120  VAC,  60  Hz  1VA. 


FSK  two -wire  twisted,  shielded  pair 
Addressing  block  -  up  to  8  units. 


SENSOR  READOUT 


DEMAND 


Percentage  of  full  scale  rated  building  1  o  a 
t relative:,  00  -  99%;  or  calibrate  to  read 
directly  in  KW. 


RESOLUTION 


+  1%  of  full  scale. 


ENVIRONMENT 

OPERA T I NG 


TEMPERATURE:  20°F  to  120°F. 
(-6.6 C  to  49  °C  ;  . 


HUMIDITY:  0  to  95%  no n - co n de n s . ng 
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STORAGE 


TEMPERATURE:  -20°F  to  156aF. 
( -  29  °C  to  68  °C ) . 


PHYSICALS 


HUMIDITY:  0  to  95%  non-condensing, 


WEIGHT 


LENGTH 


CURRENT  TRANSFORMER:  1.75  lbs.  (.794  kg). 
LOAD  NON  I  TOR:  9.7  lbs.  (4.40  kg). 

CURRENT  TRANSFORMER:  6.0"  (152. 4mm). 

LOAD  MONITOR:  10.25"  (26Q.3rrm). 


WIDTH 


CURRENT  TRANSFORMER:  6.0"  (152.4mm) 

LOAD  MONITOR:  8.25"  (209.5mm). 


HEIGHT 


CURRENT  TRANSFORMER:  0.75"  (19.05mm) 
LOAD  MONITOR:  4.25"  (107.9mm). 


DIMENSIONS 


CONTBOIXED  ENERGY  SYSTEMS  COMPANY 
P.O.  BOX  55548 

Seattle  WA  98155 


LITHO  IN  U.S.A.  Details  and/or  specifications  subject  to  change  without  nctic 
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AUTOMATIC  ALARM  DIAL  OUT. 

A  standard  printer  or  terminal  becomes  your 
24  hour  monitoring  and  alarm  message 
receiving  station 


Microprocessor  based  electronics  in  the  Encon  400 
&  800  bring  the  accuracy  and  reliability  needed  for 
state -of -the  art  energy  management,  environmental 
control,  and  facility  monitoring.  These  controllers 
are  designed  for  optimizing  efficient  and  effective  control 
of:  H  VAC,  refrigeration,  lighting,  boilers,  and  other 
energy  consuming  equipment. 

Rig  System  Capabilities  make  the  Encon  400  &  800 
the  best  choice  for  smaller  energy  control  applications. 
These  units  offer  all  of  the  features  found  in  the 
powerful  Encon  1600  &  3200 controllers. 

Direct  Digital  Control  (DDC)  is  an  easy-to-use  feature 
of  these  controllers.  This  capability  makes  Encon  the 
logical  choice  for  proportional  control  of  dampers,  valves, 
chillers,  and  refrigeration  systems. 

The  Encon  400  &  800  reduce  energy  costs,  improve 
comfort,  and  give  you  centralized  control  of  your  equip¬ 
ment  and  facility. 


Features  and  Control  Strategics  Include: 

□  Analog  Control  and  Variable  Cycling 

-Reads  and  responds  to  temperature,  piessure,  humidity 
and  other  sensors 

(3  Direct  Digital  Control  (DDC) 

-Variable  outputs  for  sophisticated  enviionmental  control 

□  Demand  Limiting 

-Provides  control  of  KW  demand  peaks 

□  Boiler  and  Chiller  Reset  Control 

Maintains  optimum  water  tempo! atures  l  n  facility 
i  cquirements 

1 1  Zone  Environmental  Control  with  Optimized  Star 

-  Temperature  s<-t  pi  lints  scheduled  and  m.iii.l.ni led  on 
a  per  /i  >ne  basis 

Night  setback  recovery  optimized  to  achieve  v  .mfi  ,|1 
levels  ace u ding  to  tune  i  if  /*  tie  >  *  cupuney 

d  Serial  300/1200  Baud  G nnmunieatii  'its  and 
Automatic  Dial out 

-Remote  programming,  monitoring,  it  poll  gencrata ’ll.  ai 
alarm  message  transmission 

□  Multi  Gintroller  networking  and  host  computer 

a  impatibility 

T'p  to  8  units  tan  be  netvu  'iked 

Software  available  for  IBM  PC.  Apple  II  and  C  P  M 
compatible  systems 
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Features: 

□  Time  of  day  scheduling,  7  day  programming  plus  holiday 

□  Schcdulabie  fixed  limit  analog  control 

□  Schcdulabie  proportional  limit  analog  control  ( DDC) 

□  Demand  limiting  and  demand  variable  cycling 
D  Analog  variable  and/or  schcdulabie  duty  cycling 

□  Optimized  start  and  temperature  control  by  zone 

□  Schcdulabie  timed  local  and  remote  overrides  (1-600 
minutes) 

□  Night  setback  minimum/maximum  temperature  control 

□  Boiler  and  Chiller  reset  control 

□  Economizer  and  Enthalpy  Control 

□  Main,  First  Alternate,  Second  Alternate,  and  Remote 
Override  Programs  for  each  channel 

□  Serial  Communications  with  any  terminal  or  computer 

□  Automatic  Dial-Out  English  language  alarm  reporting 

□  Logging  and  report  generating 

□  Staggered  switching 

□  365  day  holiday  programming/up  to  30  dates 

□  Seasonal  programming  by  date  range 

□  Automatic  leap  year  and  standard/daylight  time  adjust¬ 
ment  capability 

□  Rechargeable  battery  back-up  (NICAD):  68  hours  clock, 
minimum  200  hours  program  memory 

□  Program  protected  by  security  “lock”  access  code 

□  Automatic  program  entry  error  checking 

□  1  minute  resolution  for  all  programming  functions 

□  1  second  momentary  pulse  capability 

□  Self  diagnostics  check  internal  system  operation  turning 
all  circuits  ON  in  the  event  of  a  problem 

Easy  Programming/ 

Host  Software/Networking 

The  easy,  operator  prompted,  programming  functions  of 
the  Encon  400  &  800  are  identical  to  Encon's  powerful  1600 
&  3200  controllers.  Programming  can  be  performed  via 
the  front  panel  keyboard  or  any  terminal  or  host  computer. 
Encon's  optional  menu-driven  host  software  package  with 
English  language  prompting  makes  off  line  programming 
possible.  The  Encon  100  &  800  can  be  utilized  in  large 
system  networks  along  with  1600  &  3200  controllers  when 
installed  with  an  Encon  model  128  or  256  network  interface. 


ENCON  SYSTEMS. INC. 

b02  -F  VancJetl  Way 
Campbell  CA  9bOOfl 
408  866- W 11 

800  538-3098  {outside  California) 


Unmatched  Alarm  Capabilities 


The  alarm  capabilities  featured  in  the  Ena  in  400  &  800  are 
unmatched  by  any  system  in  their  class.  These  features  pro¬ 
vide  the  same  level  of  sophistication  and  usefulness  found  in 
Encon’s  powerful  1600  &  3200  energy  management  systems. 

These  features  include: 

□  Programmable  alarm  delay 
-Insures  no  false  alarms 

□  Schcdulabie  enable  and  disable  times 

□  English  language  message  for  every  alarm 

□  1  Alarm  for  every  input 

□  Alarm  messages  reported  on  a  standard  serial  printer 
-No  Computer  required 


Specifications: 

POWER  REQUIREMENTS 

12  5  to  14  0  volts  AC,  50/60  Hz  (power  transformer  supplied) 

25  watts  maximum 

Dual  power  supply  incorporates  internal  fuses,  RFI  and  transient 
suppressors 

RELAY  OUTPUTS  400  800 

Replaceable  plug-in  relays  4  8 

5  amps,  24  VAC  max ,  Form  C 


tsteel  enclosure  with  knockouts) 

SERIAL  INTERFACE 

300/1200  Baud,  full  duplex,  includes  25  pm  RS - 232  connector. 
Built  ■  in  internally  powered  aulo  ■  dial .  auto- answer,  direct  connect 
modem  available. 

ENVIRONMENTAL 

Operating  Ambient  Temperature  Range  30°  to  100°F 
Humidity  10%  to  90%  non  ■  condensing 
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INPUTS 

400 

800 

Analog 

1-50  KHz  frequency  signal 

4 

8 

.  .-.V 

1  -■  V 

Digital 

24  VAC  On  or  Off  Signal 

4 

8 

.-■N 

Demand  Pulse 

24  VAC  Signal  5  pps  Max. 

4 

8 

PHYSICAL 

400/800 

€ 

«r.v; 

Width: 

12  in.  (30  5  cm) 

Height: 

12  in  (30  5  cm) 

•  *  -  "  i 

s-V" 

Depth: 

4  in  (10  2  cm) 

v.v 

Shipping  Wt.: 

18  lbs. 

TV 


v‘"s 
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Designed  to  meet  the  needs  of  energy  management 
professionals  in  the  1980’s,  these  powerful  fifth  genera¬ 
tion  additions  to  Encon’s  family  of  energy  controllers 
offer  a  combination  of  extensive  capabilities  and 
advanced  technology  features  that  is  unmatched  by 
other  energy  controllers  in  their  class. 

Modular  and  Field  Expandable  to  fit  both  cuirent 
and  future  requirements  of  small,  medium  and  even 
'arge  installations,  the  Encon  1600  and  3200  are 
available  at  prices  competitive  with  substantially  less 
powerful  systems. 

Superior  Analog  Signal  Transmission  Technology 
has  been  designed  into  the  Encon  1600  and  3200.  All 
inputs  are  protected  by  opto  isolation,  require  only 
a  pair  of  unshielded  wires .  .  and  the  sensors  need 
No  Field  Calibration! 


Sophisticated  Control  Strategies  featured  in  these 
systems  include: 

□  Analog  control 

□  Demand  limiting 

□  Optimized  start 

□  Temperature  variable  duty  cycling 

□  Schedulable  zone  environmental  control 

□  Monitoring,  data  accumulation  and  reporting 
D  Automatic  dial-out  alarm  reporting 

□  Boiler  and  chiller  reset  control 

The  Encon  3200  is  available  with  8-32  relay  outputs, 
up  to  32  analog  measurement  inputs  and  up  to  32  digital 
inputs.  The  Encon  1600  has  the  same  features  as  the 
3200,  with  a  maximum  of  16  relay  outputs,  16  analog 
and  16  digital  inputs. 
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RUGGED  PLUG  IN  OUTPUT - 

RELAYS* 

8  opto- isolated  relays,  with  full  size 
terminals,  are  provided  on  the  main 
board  in  the  1600  and  3200.  All 
relays  are  2d  VAC.  5  amp  single¬ 
pole  double-throw  (Form  C)  replace¬ 
able  type. 


COMMUNICATIONS - 

CAPABILITY* 

Industry  standard  RS-232  port 
connects  directly  to  any  portable  or 
stationary  terminal  (or  computer)  as 
an  alternative  to  programming  and 
interrogation  via  the  front  panel 
keyboard.  Also  connects  directly  to 
a  modem  for  remote  access. 

AUTO  ANSWER  MODEMf 

(300  BAUD) 

Powered  internally  by  the  Encon 
1600  and  3200,  connects  directly 
to  standard  telephone  jack  to  allow 
programming,  monitoring  and  acces¬ 
sing  data  to  be  performed  remotely 
from  any  modem  equipped  computer 
or  terminal. 

DEMAND  INPUTS* - - 

(OPTO- ISOLATED) 

Accepts  signals  from  power  meter 
or  KWH  pulse  transducer  for 
demand  control.  Up  to  eight  demand 
set  points  provide  eight  schedulable 
shed  priority  levels  which  allow 
changes  during  time-of-day,  day-of- 
week,  or  date  ranges. 


EXPANSION  OUTPUT  RELAY  - 
BOARDSt 

Contains  8  relays  and  terminals 
identical  to  those  on  main  board. 
The  Encon  3200  accepts  up  to  3 
additional  output  relay  boards.  The 
Encon  1600  accepts  1  additional 
board.  Expansion  boards  are  also 
available  with  4  relays. 
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Advanced  Control  Capabilities 

The  Encon  1600  and  6200  controls  heating,  air  condi¬ 
tioning,  refrigeration,  lighting,  etc.,  according  In  a  wide  r  ange 
of  criteria,  such  as  time-of-day,  day-of-wcek,  date  range, 
analog  and  digital  sensor  inputs,  K\v  demand, or  operator 
control. 

The  powerful  microprocessor  provides  a  high  degree  of 
programming  versatility  to  allow  the  optimum  mix  of 
sophisticated  control  strategies.  These  include  analog  vari¬ 
able  duty  cycling,  day  and  night  zone  temperature  control, 
demand  limiting,  optimized  start,  holiday  schedules,  timed 
override  programs  and  more.  These  features  give  the  Encon 
1600  and  3200  unparalleled  control  versatility  to  maximize 
energy  savings. 


ANALOG  AND  DIGITAL  INPUT 
BOARDS! 

Each  board  provides  16  analog  and 
16  digital  inputs  The  Encon  3200 
accepts  up  to  2  boards,  the  Encon 
1600  accepts  1  board  These 
boards  are  also  available  with  8 
analog  and  8  digital  inputs 

ANALOG  FREQUENCY  INPUTS 

(OPTO- ISOLATED) 

Designed  (or  use  with  a  lull  line  of 
1-50  KHz  analog  frequency  current 
pulse  sensors  for  temperature, 
pressure,  humidity,  etc.  Eliminates 
field  calibration,  interference  prob¬ 
lems,  shielded  wiring,  and  provides 
opto-isolation  protection  for  the 
microprocessor 

DIGITAL  INPUTS 

(OPTO-ISOLATED) 

Designed  for  use  with  simple  pre¬ 
set  threshold  sensors,  remote  over¬ 
ride  switches,  motion  sensors,  or 
any  contact  closure  in  a  24  VAC 
circuit  Can  be  used  for  monitoring 
as  well  as  control  purposes 

ALL  STEEL  CABINET* 

Provides  ample  space  for  easy 
access  to  all  connection  points 


♦Standard  on  all  units 
tFactory  or  Field  Installable 
Option 


3 


i 


a 


i 

4 


/• 


% 


V. 


V. 


Input  Monitoring  and  Data  Collection 

The  Encon  1600  and  3200  provide  the  information 
needed  to  monitor  a  building's  environment  and  optimize  its 
energy  use. 

Reports  on  all  analog,  digital,  and  demand  inputs  list  the 
current  values  and  historical  minimum  and  maximum  values, 
including  time  and  date.  These  may  be  displayed  or  printed 
on  any  terminal  or  computer  via  the  RS-232  port 

Other  reports  uniquely  available  on  the  Encon  1600  and 
3200  allow  detailed  analysis  of  analog  and  demand  set 
points,  digital  "on"  conditions,  and  all  manual  ovei ride 
activity.  For  each  condition  the  current  status  is  reported, 
as  well  as  totals  for  number  of  occurrences  and  elapsed 
time . .  information  critical  to  fun-  tuning  programs,  m<  mi  to 
ing  important  equipment  and  documenting  critical  events. 


Superior  Analog  Signal  Transmission  Technology 

The  Encon  1600  arul  3200  are  the  first  eneigy  controller  >  to 
utilize  the  superior  characteristics  of  analog  frequency  v" 

current  pulse  signal  transmission.  Recause  the  anal' >g  input 
signal  varies  in  frequency  rather  than  DC  amplitude,  da!.' 
can  be  sent  over  long  distances  without  fear  of  det<  i  i>  'r  ation  V. 
or  disruption.  This  also  permits  analog  input  signals  0  >  be 
opto- isolated  protecting  the  micmproct  ss,,r  circuitry  from 
voltage  spikes,  static  electricity  charges,  and  other  types  of 
interference.  Since  the  analog  tr.msmi";- m  "icui  -  in  a  ■> 

frequency  range  fur  ah« >ve  that  .>f  mo-r  dr.  tin  ..!  ms-e  in  a  V 
building,  the  signal'  ate  iramu::.  to  run  :  ft  u  :u  v  a-  I  <!  is  ‘ 

require  shielded  wire  That  u;t  a:' rii'  i  <  :e!:.;h!»  .«:.«!  'tablt 

data  transmission  is  pn,v  idi-d  it  iv  ex1-  i  C'  ' 
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Features: 

□  Time  of  day  scheduling,  7  day  programming  plus  holiday 

□  Schedulable  fixed  limit  analog  control 

□  Schedulable  proportional  limit  analog  control  ( D I  >C ) 

□  Demand  limiting  and  demand  variable  cycling 

□  Analog  variable  and/or  schedulable  duty  cycling 

□  Optimized  start  and  temperature  control  by  zone 

□  Schedulable  timed  local  and  remote  overrides!  1-600 
minutes) 

□  Night  setback  minimum/maximuni  temperature  control 

□  Boiler  and  Chiller  reset  control 

□  Economizer  and  Enthalpy  Control 

□  Main,  First  Alternate,  Second  Alternate,  and  Remote 
Override  Programs  for  each  channel 

□  Serial  Communications  with  any  terminal  or  computer 

□  Automatic  Dial-Out  English  language  alarm  repotting 

□  Logging  and  repi  >rt  generating 
D  Staggered  switching 

□  365  day  holiday  programming  up  to  30  dates 

□  Seasonal  progiamming  by  date  range 

□  Automatic  leap  year  and  standard/daylight  time  adjust 
ment  capability 

□  Rechargeable  battery  back  up  tNICAD):  68  hours  clock, 
minimum  200  hours  program  memory 

□  Program  protected  by  security  "lock"  access  code 
Cl  Automatic  program  entry  error  checking 

□  1  minute  resolution  for  all  programming  functions 

□  1  second  momentary  puKe  capability 

□  Self  diagnostics  check  internal  system  operation  turning 
all  circuits  ON  in  the  event  of  a  problem 

Easy  Programming/ 

Host  Software/Networkjng 

The  easy,  operator  prompted,  programming  functions  of 
the  Eno  ai  1600  &  3200  are  identical  to  Encoti's  powerful 
400  &  800  controllers.  Programming  can  be  performed  via 
the  front  panel  keyboard  or  any  terminal  or  host  computer 
Em  oil's  optional  menu-driven  host  software  package  with 
Engl  i-h  language  pn  no  pi  mg  makes  off  line  pr<  >gra  mining 
po^ible  using  Apple  II.  IBM  PL  and  compatible  >y.-,tem>.  The 
Em  on  1600  Jt  3200  can  be  utilized  in  huge  system  networks 
ah >ng  w  ith  100  &  800 contri illt  i s  when  installed  with  an 
Em  -  in  model  128  or  250  net  wmk  inlei  fm  e 
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Unmatched  Alarm  Capabilities 

The  alann  capabilities  featured  in  the  Encon  1600  &  ,3200 
are  unmatched  by  any  system  in  theii  class.  These  features 
provide  the  same  level  of  sophistication  and  usefulness  found 
in  Encon's  powerful  400  &  800  energy  management  systems. 

These  features  include: 

□  Programmable  alarm  delay 
-Insures  no  false  alarms 

□  Schedulable  enable  and  disable  times 

□  English  language  message  for  every  alann 

□  1  Alann  for  every  input 

□  Alann  messages  reported  on  a  standard  serial  printer 
-No Computer  required 


*  V**  V\\  . . 


Detailed  Alarm  Reporting 


POWER  REQUIREMENT S 

12.5  to  14.0  volts  AC.  50/60  Hz  (power  transformer  supplied! 

35  watts  maximum 

Dual  power  supply  incorporates  internal  fuses,  RF I  and  transient 
suppressors 

MAXIMUM  RELAY  OUTPUTS  1600  3200 
Replaceable  plug-in  relays  16  3? 

5  amps.  24  VAC  max .  Form  C 

MAXIMUM  INPUTS  1600  320D 


Analog 
Digital 

Demand  Pulse 

PHYSICAl  1600  3200 

Width  12m  i.30 5cm,  12 in '30  5cm 

Height  18m  :45 /cm  24 in  610cm 

Depth  4mi10?cm;  4 in  .10 ? cm 

Shipping  Wt  21  lbs  30  lbs 

(steel  enclosure  with  knockouts, 

SERIAL  INTERFACE 

300/1200  Baud  lull  duplex  includes  25  pm  RS-232  cut • 
Built  in  internally  powered  auto  dial,  auto  answer,  direct 
modem  available 

ENVIRONMENTAL 

Operating  Ambient  Temp,'t-ti,:m  Range  30  to  100  F 
Humiddy  10",  to  00'  nm,  ■:  .nd-  : e,.n;j 


1-50  KHz  frequency  signal 
24  VAC  On  or  Off  Signal 
24  VAC  Signal  5  pps  Max 
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rr.vn  \  uhling  energy  controller  with  cig  system  cap/ciuties" 
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64  Foint  Capocity. 

En'rcoa's  now  1,'iitd  c'.rr.;cL’cn  Hi  ;i  C.V  ,’Ril 
Ccn.rof c nc re, •/ r nr. r.c^  ;.r.,-,5  ;N  ..i!,.  - . 
ina'ed  “Stop  cr.d  Co"  lira's. 

Tho  p.c^.'c . ij  is  c’-.ip  •  Jt  a  1  r 

ft i c  .ooly  r o a-p'.vj. i  ij . . i'j  ... !  t , . . .  \  ... 

lerds  fitO  op.  rct.'or  :Np  L/  .1  p  ..'  o 

prcciann. 

The  Energy  Management  System  is  a  flexible  micro¬ 
processor-based,  pre-programmed  unit  which  can 
reduce  energy  usage  by  controlling  devices  such  as 
fans,  compressors,  heaters  and  lighting.  Available  in 
4,  8,  12,  16,  20  or  24  load  groups,  this  energy  man¬ 
agement  system  provides  sophisticated  control  for 
small  buildings,  utilizing  Big  System  Capabilities. 
Modular  design  allows  future  expansion  by  the  user 
as  needed. 


E’G  SYb'tbM  CAPABILITIES 

•  English  Displays 

•  Equipment  Run  Time 

•  Trend  Logging 

•  Alarm  Identification 

•  Adaptive  Optimum 

S  tart/S  top 


APPUCAT: 

•  Department  Stores  • 

•  Discount  Stores  • 

•  Restaurants  • 

•  Recreational  Facilities  • 

•  Schools  • 

•  Fast  Food  Restaurants  • 

•  Libraries  • 

•  Convenience  Stores  • 


Banks 

Commercial  Buildings 
Grocery  Stores 
Office  Buildings 
Shopping  Centers 
Medical  Facilities 
Churches 
Public  Buildings 
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ENERGY  MANAGEMENT  SYSTEM  4/24 

SUt/.MARY  OF  STANDARD  FEATURES 


•  VI.IMIA  M  MIKIC  DISPLAY 

•  English  Prompting  -  An  Alpha  Numeric  Display  leads  the  operator  through  system  pro¬ 
gramming  and  status  checking,  resulting  in  more  meaningful  data  and  ease  of 
programming. 

-  Load  Status  -  Displayed  as  on/off  with  control  in  effect  (scheduling,  cycling,  etc.) 

-  System  alarm  indications. 

•  K\P  VND  Mill. I  I'Y  ■  Input/output  expansion  and  the  addition  of  options  can  be  added  by 

the  user  at  any  time. 

•  SCIIF.DI  I  KS  -  Include  up  to  5  on'nff  pairs  per  day.  Sunday  through  Saturday,  plus  5 

special  day  schedules. 

•  Dl'PLICATK  kKY  -  Allows  easy  programming  of  identical  loads  and  schedules. 

•  HOLIDAYS  -  Schedule  up  to  32  holiday  periods  per  year  in  advance. 

•  MINIMIM  OFF  I  IMF  -  For  any  load  control  circuit  and  to  pievcnt  short  cycles. 

•  DITY  (  YC  LINO  -  Dp  to  5  different  cycles  per  load  per  day 

•  LOAD  SKQl KNCING  -  Loads  sequence  on  3  second  intervals. 

•  4  LOAD  CONTROL  OIRCl  ITS  -LF.D  indicators  for  on'off  status  indication 

•  4  DIGITAL  STMTS  IMTTS  -  For  on/off  indication. 

•  VI  TOM  VI  1C  I)  VYI.IGIIT  S  \\  INGS  VND  SI  VNDVKD  1  IMF.  VD.Il  S  I  MINT 

•  VI  1  ()\1A  1 1C  I  F.  VI’  V  F.  VR  VDJlSIMKM 

•  W  |)VY  MEMORY  It  V  I  I  I  RV  ItVCklP 

•  TAC'IILF  V\D  VLDIO  L  I-  FDIt  VOk  kFYHO  VKI) 

•  VLDIHLE  YISl  VI.  VI.  VKM  VWINCIVIOK 

•  'CSV  . SI  FM  AI.VKMS 

•  LOW  I  RI  D  UV  24  V  (M  l  V(  COM  I  K 

•  I.OCk  Vlil  F.  FNCI.OSI  RF. 
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ENERGY  MANAGEMENT  SYSTEM  4/24 


•  I'KI.KIMIONK  COMMl'NIC  ATIONS  -Two  way  capability  over  voice  grade  phone 
lines,  provides  for  reporting  system  status,  collecting  historical  data  and  altering  system 
control  parameters. 

-  Auto  call  mode 

-  Auto  dial-out  mode  to  report  alarms 

•  DEMAND  MONITORING  AND  CONTROL 

-  Sliding  window  predictive  method 

-  Up  to  4  meter  inputs 

-  Up  to  5  demand  targets 

-  5  priority  levels 

-  Floating  target 

-  Maximum  shed  time 

-  Minimum  “on"  time 

•  1,0  \|)S  -  Up  to  24,  in  groups  of  4 

•  ADAPTTA  K  OPTIMIZE  D  START  AND  STOP 

•  DIGITAL  STATUS  INPUT  S  -  Expandable  to  20  in  groups  of  4 

•  SW  ITCHED  TIMED  OVERRIDE  -  Allows  after  hours  occupancy 

•  EQUIPMENT  RUN  TIME  -  Will  accumulate  “on"  time  of  load  control  circuits  and 
digital  status  inputs. 

•  ANALOG  INPt  IS -Up  to  20  available 

-  16  RTI)  temperature  inputs  in  groups  of  8 

-  Four  4  20  milliamp  sensors  in  one  group  of  4 

•  TEMPER  MERE  COMPENSATED  DUTY  CYCLING  W  I  III  A  DJI  ST  Mill 
1)1  \l)  II  AND 

Duty  cycle  time  is  varied  by  temperature  The  space  temperature  limits  (high  low  I  and 
dead  baud  are  entered  for  each  load 

-  Occupied  unoccupied  temperature  control 

-  Temperature  overt  ides 

•  AIARM  I-  XI'AN  MON  -  Digital  status,  temperature  inputs  or  analog  inputs  can  be  used  in 
alarms,  up  to  a  total  of  Tx  Displays  last  alarm,  time  of  occurtence.  duration,  cm  lent  alaim 
status 

•  TREND  LOGGING  -  Operator  may  select  one  or  more  of  analog  or  temperature  points 
for  hourly  trend  logging  of  maximum  and  minimum  values  for  the  last  30  hours  Points  not 
selected  will  be  trend  logged  for  their  daily  maximum  and  minimum  values  and  associated 
times  for  the  last  Todays  Daily  power  consumption  along  with  daily  peaks  and  times  of 
occurrence  are  stored  for  last  Todays. 

•  ACCOM  A  1 1C  DEGREE  D  AY  CAECLl.ATTON  -  Roth  heating  and  cooling  degree  days 
are  logged  for  last  TO  days 
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ENERGY  MANAGEMENT  SYSTEM  4/24 

SPECIFICATIONS: 


ENVIRONMENTAL 


Operating  and  Storage 


Temperature:  32°  to  122°F  (0°  to  50°C) 
Humidity:  0%  to  90%  RH 
(non-condensing) 


PHYSICAL 


ELECTRICAL 


4 

'.y 

Enclosure . 

.  .  .  Sheet  steel  18  gauge 

Size . 

.  ..  12”wxl8”hx5'/2”d 

(30.48  cm  x  45.72  cm  x  13.97  cm) 

Weight  . 

15  lbs.  (6.75  kg.) 

> 

4 

Input  Voltage  . 

.  .  .  24  VAC  ±  10% 

i 

50-60  Hz 

Power  Consumption  .  .  . 

.  .  .  13  watts  typical 

Conduit  Knockouts  .... 

.  .  .  Bottom  of  enclosure 

Battery  Backup  . 

.  .  .  Lithium  chloride  battery  (90  da>s) 

Load  Wiring . 

.  .  .  Barrier  strips,  2  terminals  for  each 

* : 

of  24  circuit  outputs;  wire 

14-24  gauge 

G; 

Local  Sales  &  Service  Office 

,r- 

SpeL ifu  jM>mi  inil  fejtum  tir  *ubjr».t  In  ihin^c  *>ih<« 
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The  EMS-Z  Series,  the  solution 
to  your  energy  management  problems 
both  large  and  small... 


Good  Business  Sense 

Few  people  would  argue  the  fact 
that,  m  order  to  remain  profitable 
and  competitive,  a  business  must 
be  carefully  managed  Companies 
generate  annual  plans  designed  to 
increase  their  productivity  and 
profitability  Yet  without  a  well 
thought-out  energy  management 
program,  a  company  can  waste 
thousands  of  dollars  on  energy 
inefficiency 

Energy  costs  are  no  longer 
directly  related  to  wellhead  oil 
prices  Oil  barrel  costs  have  con¬ 
tinued  to  decrease  while  energy 
costs  have  steadily  increased  The 
spiraling  upward  costs  for  con¬ 
structing  nuclear  power  generating 
facilities  are  passed  on  to  the 
consumer  you1 

In  fact,  energy  experts  project  an 
annual  6%  increase  m  the  cost  of 
energy,  without  taking  into  account 
annual  inflation  If  yearly  inflation 
were  held  to  only  4%.  your  energy 
costs  would  increase  by  10%  a 
significant  amount,  indeed1  Quite 
simply,  energy  management  makes 
good  business  sense1 

Energy  Management 
Corporation 

Energy  Management  Corporation 
was  founded  in  1974  and  is  now  a 
subsidiary  of  General  Instrument 
Corporation,  a  65  year  old  Fortune 
500  company  The  reliable,  flexible 
management  systems  that  we 
manufacture  are  the  result  of  our 
more  than  10  years  of  diversified 
energy  management  experience 
EMC  has  an  established  reputation 
for  quality  and  innovation 


EMS-Z  Series  Product 
Features 

The  EMS-Z  facilities  management 
system  is  a  stand  alone  micro¬ 
processor  that  uses  non-volatile 
memory  chips  for  its  software  and 
data  base  programming  The  sys¬ 
tem's  programming  is  retained 
during  power  outages,  eliminating 
the  need  for  battery  backup 

The  EMS-Z  controls  lighting,  en¬ 
vironment.  and  refrigeration  to  your 
standards  and  provides  detailed 
maintenance  and  management 
information  Among  the  system's 
variety  of  control  capabilities  and 
strategies  are  direct  digital  control, 
total  point-to-point  referencing, 
optimized  starl/stop.  dynamic  load 
shedding  and  duty  cycling,  relative 
store  hour  base  scheduling,  multi¬ 
ple  prioritized  alarming,  a  unique 
refrigeration  control  algorithm,  and 
the  NC10  Network  Controller  for 
two-wire  common  bus  interface 
System  security  requires  the 
keymg-in  of  an  alpha/numeric 
password  to  gam  system  access 
Multiple  authorization  levels  are 
also  available 

The  EMS-Z  is  easily  field  up¬ 
graded  to  grow  and  change  along 
with  your  operation  EMC  delivers 
tomorrow's  system  tailored  to  meet 
today's  needs. 

EMS-Z30  Configurations 

EMS-/30/31  (16  digital  outputs/ 
16  analog  inputs/ 
16  digital  inputs) 

LMS-Z30/32  (3?  digital  outputs/ 
32  analog  inputs/ 
32  digital  inputs) 


Optional  1200/300  Baud  Selectable 
Modem  for  Auto-Answer/Auto- 
Dial  Over  Voice-Grade 
Telephone  Lines 
Optional  76  Remote  Display 
(4  Lines  x  32  Character  LCD)  for 
On -Sight  Access  to  System  Data 
Optional  Bubble  for  additional  128K 
non  volatile  memory 

EMS-Z30  Specifications 

Cabinet  Dimensions  . .  24  'xl  7"x9" 

(WxHxD) 

Weight .  36  lbs 

Shipping  Weight .  45  lbs 

Operating  Temperature 

Range .  0  F - 1 00  F 

Relative  Humidity 
(Non-Condensing)  ...  0%-95% 
Voltage  Range  ..  95VAC-135VAC 
Frequency  Range  ..  47Hz-450Hz 

Current  Rating . 3A  (5/  115  VAC 

Power  Supply  . . -  5V  (<7  6A 

. -12V  (ui  1  A 

. ,  -12V(&25A 

.  12V  (ail  A 


Energy 

Management 

Corporation 


Subsidiary  of 

GENERAL  INSTRUMENT 

CORPORATION 

9  Schilling  Road 

Hunt  Valley.  Maryland  21031 

301 -683-3500 


A  Relay  panel  assembly  with  portable  programming  module 


table  p'ogramrTHng  module  ▼ 


^  barrf*d  'p!i«,(jrnm/i(  a*  '.>n$  option  for  remote  pfog'amming 


SMART  REMOTE : 
CONTROL 


Low  Cost  Lighting  Automation  Panels - 

Smart  Remote  Control  (SRC)  consists  of  standalone,  intelligent 
relay  panels  which  provide  the  inherent  switching  flexibility  of 
Remote  Control  while  eliminating  the  need  for  custom  control 
circuits  and  external  scheduling  devices  The  ntelligence  for 
each  panel  resides  in  two  plug m  cards  a  Control  Module  with 
32  relay  output  capability  and  a  Switch  Input  Module  with  16 
programmable  inputs  This  intelligence  provides  the  most 
critical  functions  required  for  effective  lighting  control  more 
efficiently  than  lighting  contactors  linked  to  an  energy 
management  system  or  iimelocks.  and  it  rices  so  at  comj  estive 
c^sts 

Wiring  Flexibility - 

Programmable  Switches 

Any  number  of  switches  may  be  connected  io  a  switch 
input  which  in  turn  may  be  programmed  to  control  any 
group  of  relays  m  that  panel  For  instance  an  occupants 
switch  can  be  programmed  to  control  the  lighting  relays 
lor  his  area  In  addition,  a  master  switch  can  be 
programmed  to  control  all  of  the  lighting  relays  on  the 
floor,  including  those  controlled  by  each  occupant 
switch.  II  the  circuits  to  be  controlled  by  any  switch 
Should  change,  no  rewiring  is  required  instead,  the 
switch  definition  would  simply  be  reprogrammed  to 
reflect  the  change 

A  single  switch  may  also  be  used  to  control  re'ays  m 
several  panels  This  allows  a  single  master  switch  to  be 
programmed  to  control  selected  lighting  circuits 
throughout  the  building 
Low  Voltage  Control  Wiring 

All  nwitchlegs  use  ine«( c's  ve  low  ,ge  .v.rmg  A’-ch 
also  reduces  the  nsk  of  shock  arid  Lre 
Pilot  Light  indication 

Relays  may  be  supplied  ,vMh  pilot  contacts  wh.ch  view 
central  pilot  light  indication  of  the  Lghf.ng  status 


Energy  Savings- 


The  on  board  mteH'geoce  a'so  allows  each  relay  lo  be 

■i  cupaucy  in 


'( .under  tty  scheduled  ThS  allows  the  light. r  g  e  s  1 


be 

J'ts 


•-c*  <:•' filled  ift  each  area  t  ased  on  norma 
rl-Mon  photos witches  can  be  n-adily  add-d  *o  Low 
to  be  shed  m  perimeter  cones  when  adequate  da>:  j‘ '  ng  s 
a. a  able  Switches  lor  the  o'eatnruj  new  ■  a-  a'so  be 
programmed  to  control  only  vd  C  -c  ,,'s  '*  -f  1  ,r  .ns 
provide  the  bulk  of  the  •.-•  eg,  -  a.  ng1:  i.a  it  e  .n  --  any 
installations. 

Occupant  Sensitivity - 

Individual  occupant  sw.tcf.es  nay  be  need  ’o  .e--  do  '  ug 
turned  OLF  by  the  au'on  atiC  ‘•chodule  A  ;  -  . g- ji •  aide 
time  delay  feature  allows  each  occupant  to  t-o  g  -en  d  ,>q 
Override  Ot  2-250  minutes  Smply  pressing  the  s.\  tch  ON 
anytime  during  the  delay  will  restart  the  timing  cycle 

Intelligent  Building  Systems  Integration - 

The  programmable  switch  inputs  in  each  panel  may  he  t  -ectly 
interlaced  to  the  output  contacts  of  most  external  control 
systems  This  allows  these  systems  to  readily  control  -  elected 

lighting  circuits  within  each  panel 


Multiple  Facility  Control 


Fach  SRC  panel  may  be  equipped  with  te  eco--'mur  ,  v-ons 
capability  allowing  it  to  be  programmed  cunt'c'ed  and 
C  -  7  9  monitored  trom  a  remote  location 


ft 


•5 


>: 


.  J 


o 


4T“ 


MUTO**r on 

VSHM 

»-f  LO  PAMCV 


Installation 

Th,e  fully  assembled,  tested  relay  panel  >s  mounted  in  the 
electrical  closet  The  numbered  relays  are  wired  m  series  with 
the  circuit  breaker  controlling  the  lighting  circuit  The  !or.al 
switches  are  wired  to  numbered  switch  input  terminations 

Programming 

Each  panel  may  be  programmed  locally  with  a  portable 
programming  module  or  remotely  with  a  CRT  using 
‘excommunications 

The  user  data  and  eternal  r'ock  in  n,,ch  panel  have  an 
internal  power  backup  with  a  m.rum  jrr  ho'dup  time  of  four  days 
No  battery  replacement  i<s  requ.red 

Maintenance 


In  the  event  of  a  ‘aru'e  the  p'ug  in  -  •■■'■tjr-r.ro  r  m)s  .  ar  t,e 
removed  and  replaced  -n  •"■nutes  w-thout  'urnniy  do  'nj'.'ing 
OFF  on  the  floor 

Upgradability 

SRC  panel  can  be  -earlily  Upg'.lded  to  P'MjM"iirv,b:e  1  "ji.t 
Control  The  Control  module  ’S  sm  ply  repiai  i-d  with  a  PI  C 
Output  module  and  a  Single  ‘Wisf'-d  pair  data!  lie  aided  fur 
communications  link  to  a  PI  C  cC .tral  controller 


KEY  FEATURES/BENEFITS - 

20  amp,  277  VAC  Latching  Relay 

Stable,  positive  operation,  latches  to  last  position 
actuated,  retains  position  during  power  outages 
No  power  consumption  during  normal  operation, 
momentary  power  required  only  during  change  of  state 

Low  Voltage  Control  Wiring 

Small,  low  voltage  control  wiring  reduces  the  cost  of  long 
switchlegs. 

Low  energy  power  reduces  the  danger  of  shock  and  fire. 

Fully  programmable  switch  operation 

Any  switch  controls  any  group  ot  relays. 

2-250  minute  timedelay  option  by  switch. 

365  day  scheduling 

15  holidays  programmable  1  year  in  advance. 

1  minute  resolution. 

Password  protection  on  program  data 
Internal  power  backup 

Requires  no  maintenance  or  battery  replacement 

Plug-in  intelligence  modules,  relays,  switches 

Easy  maintenance. 

Telecommunications 

Remote  programming,  display,  control  v  a  standard  dial  up 

telephone  lines. 

Simple  Upgrade  to  Programmable  Lighting 
Control 

Protected  investment. 

For  more  information  see  GEA1 1594 
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Load  Control  Systems 


W7000  Series  II  System 

The  W7000  Series  II  can  be  used  alone  or  with  multiple  options  and  peripheral 
devices  to  provide  a  wide  range  of  functions  and  sophistication  The  various 
system  components  are  explained  on  the  following  pages  with  block  diagrams 
illustrating  how  each  fits  into  the  system.  W7000  Series  II  with  all  available  options 
and  peripherals  is  illustrated  on  page  176. 

W7010/20E,G,H  and  W7040H 
Load  Control  Systems 

Microprocessor-based  load  control  system  tor  automated  building 
energy  management. 

The  W7000  Series  II  Load  Control  Systems  reduce  energy  costs  by  limiting 
kilowatt  (kW)  demand  and  lowering  energy  (kWh  &  Btu)  consumption  using  4 
energy  management  functions:  Time-of-Day  (TOD),  Optimum  Start/Stop  (OSS), 
Demand  Limit  Control  (DLC),  and  Temperature  Dependent  Duty  Cycling  (DC). 
TOD  control  reduces  kWh  consumption  by  turning  loads  on  and  oft  according  to 
a  user-entered  program  based  on  time  of  day.  Optimum  Start/Stop  reduces  kWh 
consumption  by  working  with  TOD  to  turn  HVAC  loads  on  and  off.  OSS  calculates 
the  latest  time  to  turn  HVAC  loads  on  before  occupancy  (Optimum  Start)  and  the 
earliest  time  to  turn  loads  off  before  the  end  of  occupancy  (Optimum  Stop) 
Demand  Limit  Control  monitors  kW  demand  and  automatically  sheds  and 
restores  loads  according  to  a  user-entered  program  that  maintains  peak  demand 
below  a  preset  level.  Temperature  Dependent  Duty  Cycling  reduces  kWh 
consumption  by  controlling  loads  based  on  temperature  according  to  a  user- 
entered  program.  The  duty  cycle  is  varied  continuously  with  temperature. 

The  W7000  Series  II  contains  an  internal  Power  Line  Carrier  (PLC)  multiplexer 
This  allows  the  W7000  to  be  connected  directly  to  a  PLC  transmitter  which  sends 
ON/OFF  control  signals  over  existing  building  wiring,  eliminating  the  need  for 
extensive  control  wiring  (see  page  206  for  PLC). 

The  numerous  auxiliary  functions  in  the  W7000  Series  II  serve  to  automate 
building  operations  and  simplify  W7000  installation  and  operation  These 
auxiliary  functions  include  365-day  clock  with  automatic  adjustment  for  daylight- 
saving  time  and  leap  years,  3  different  holiday  schedules,  TOD  Bypass.  Forced 
ON /OFF  and  Bypass  switches  for  override  capability,  continuous  LED  display  for 
kW,  date  and  time;  simple  prompted  programming;  self-recharging  battery 
backup,  malfunction  diagnostics,  and  a  2- digit  programming  access  code  The 
W7000  Series  II  is  available  in  10-,  20-,  and  40-channel  models 

Multiple  options  and  peripherals  are  available  to  enhance  the  operation  of  the 
W7000  Series  II  System  These  include.  Q7000  Communication  Module  (page 
168)  for  telephone  communication  and  data  storage,  RAMP  II  (Remote  Access 
Monitoring  Program)  software  package  for  personal  computers  (page  170), 
W7025  Data  Processing  Panel  (page  171)  for  20  additional  temperature  inputs, 
and  the  S7400  System  Interface  and  Monitor  (page  173)  which  connects  the 
W7000  to  the  T7400/W7400  Programmable  Commercial  Thermostat,  monitors 
equipment  run  time,  number  of  cycles,  and  provides  2  alarm  inputs 

Dimensions  (all  W7000  Series  II  models):  19-3/16  in.  [487  mm]  (with  mounting 
bracket)  high,  16-1/8  in.  [410  mm]  wide,  6-3/4  in  [172  mm]  deep  Listed  by 
Underwriters  Laboratories  Inc.;  Canadian  Standards  Association  certified 
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W7010/20E.G,H  and  W7040H  continued 
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INPUTS  TO  w>00© 

OUTDOOR  TEMFERATURC 
INDOOR  TCMRERATURC 
PULSE  METER 
Wt72  WATT  TRANSDUCER 
ALTERNATE  SET  JOINT 
ALARM  INRUT 


OUTPUTS  fROM  w  7000 


! 


| 


W7000  Stand-alone  Functions 

—Models  available  for  control  of  10,20  and  40  loads  or  groups  of  loads. 
-Time-of-Day  Programming. 

—Optimum  Start/Stop. 

—Temperature  Dependent  Duty  Cycling. 

—  Demand  Limit  Control  with  multiple  set  points  and  programmable  MIN  ON, 
MIN.  OFF  times. 

—Automatic  calculation  of  calendar  changes  for  daylight-saving  time  and  leap 
years. 

— Three  different  holiday  schedules  with  25  programmable  holiday  dates. 

— Time-of-Day  8ypass  and  Forced  On-Off  - both  channel  selectable 
—Two  temperature  inputs. 

—LED  display  provides  visual  indication  of  all  system  parameters  including  kW 
set  point,  date,  and  time. 

—  Prompted  programming  for  simple  program  entry. 

— Self-recharging  Nicad  battery  backup. 

— kW  and  kWh  history. 

—Accepts  kW  input  from  watt  transducer  or  pulse  meter. 

—Alarm  input 

—Extensive  malfunction  diagnostics. 

—Selectable  2-digit  access  code  to  prevent  unauthorized  programming 

—  Locking  cover. 

-Power  Line  Carrier  (PLC)  multiplexer  is  built  into  the  W7000  Senes  II.  provides 
PLC  control  of  10,  20,  or  40  receiver  addresses. 

ELECTRICAL  RATINGS: 

Power  Input  -120  Vac,  60  Hz. 

Maximum  Power  Consumption— 80  W. 

TEMPERATURE  RANGES: 

Operating— 32  F  to  122  F  [0  C  to  50  C). 

W7000  SERIES  II  MODELS  AVAILABLE: 

Available  only  through  Authorized  Honeywell  Energy  Management  Distributors 

continued  next  page 
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W7 010/20B.G.H  and  W 7040H  continued 


Order  Number 

D«mand  Limit 

Outy  Cycle 

Tlme-of-Day 

Programming 

Optimum  Starl/Stop 

Number  of  Channel* 

W7010E1046 

X 

X 

10 

W7010G1042 

X 

X 

X 

r  10 

W7010H1008 

X 

X 

X 

X 

10 

W7020E 1 044 

X 

X 

20 

W7020G1040 

X 

X 

X 

20 

W7020H1006 

X 

X 

X 

X 

20 

W7040H1002 

X 

X 

X 

X 

«0* 

*20  channel*  may  be  hard  wired  or  PLC.  the  other  20  channels  are  PIC  only 


Additional  equipment,  accessories,  and  parts  available  only  through  Authored 
Honeywell  Energy  Management  Distributors 
AVAILABLE  ACCESSORIES 

W97281000  Watt  Transducer  Converts  signal  from  service  voltage  and  CT  s 
(current  transformers)  to  a  0- 100  mV  signal  proportional  to  building  kW  Used 
as  demand  input  to  W7000 
C5001  Current  Transformers  (CT) 

Donut  type 

C5001 A1001  400  5  ratio 
C5001A1019  800  5  ratio 
C5001A1027  1200  5  ratio 
Split  Core  type 

C5001B1009  400/800/1200  5  ratio 
C5001B1025  800/ 1200/ 1600  5  ratio 
C5001B1017  1600/2000/2400  5  ratio 
Q7000A 1 029  Communication  Module 

—  S70002A1007  Data  Access  Arrangement  (DAA)  Bell  103  Compatible 

—  194810A  RS232  Compatible  Cable 

Z A7002  RAMP  II-  for  use  with  personal  computers  Automatically  feiephone  j 
installed  W7000's  and  recalls  Q7000  data  Saves  manipulates,  edits,  and 
formats  data  for  reporting  and  monitoring  purposes 
W7025A1006  Data  Processing  Panel  (DPP)  Provides  20  additional  temperature 
inputs  to  the  W7000  Series  II  for  OSS,  DC,  temperature  monitor  ng  and 
alarming 

S7400A1005  System  Interface  and  Monitor  (SIM)  Interfaces  W7UQU  to  T7400 
W7400  Programmable  Commercial  Thermostat  System  Provides  alarm  con 
tact  inputs  and  event  monitoring  inputs  which  are  logged  by  the  Q700H 
Communication  Module  tor  equipment  diagnostics 
W7026A1005  Junction  Panel  RS422  Junction  Panel  for  use  wth  the  W7LV1' 
Senes  II  System 

T  7400 / W 7400  Progr.irnmat'le  Commercial  Therm-  »t  d  S,  -  "t 
(Consult  T 7400-  W7400  specif'cahon  sheet,  form  63  2<>1 3  lor  del  i  ■  ■  i  and 
Complete  ordering  information  1 
Power  Lme  Carrier  (PLC)  System 

-  TC720B1004  (120  V.u  i,  and  TC/20f',i02n  i?4(>  V.r  i  Tra-  ft*  ■  a- 

multiple*'1  i  C'X'tr  it  siy  »'  and  tran-.u:<  !  c<  11  S  ;•  i'  -  ,1'  •  •  •  j 

building  wiring 

-  R720G1009  (120  208  240,  27/ Vac),  and 

-  R720C  1017  (480  Vac)  Receiver  Relays  detect  transmitter  si gr  8  •  »•/<•'  e *  •  g 

building  wiring  and  control  connected  loads  ON  or  Of  f 

Bypass  Switch  Option 

-  194639E  W7010  Bypass  Switch  Option 

-  194639F  W7020  Elyp.rss  Switr:h  Option 
Solid  State  Temperature  Sensors 

-  194980B  regular  accuracy  ♦/  4  F  [2  2] 

-  1949S0E  high  accuracy  *  ‘  2  E  [1  1  C] 
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The  Mach  1  is  a  compact,  low- 
cost  micro  programmable  controller 
designed  to  meet  the  requirements 
of  a  broad  variety  of  applications. 

The  right  si2e  m  low  profile 
styling,  the  Mach  1  will  conserve 
panel  space  and  trim  control 
expense  with  the  use  of  smaller, 
lower  cost  panels 

Available  m  8  or  16  inputs  and 
8  or  *6  outputs  the  Mach  1  offers 
flex  ty.  quality  and  economy 

ut  modules  are  available  in 
120  C  and  24V  DC  DC  input 
mor  s  are  available  m  sink  or 
sour,  e  type 

Mach  1  output  modules  are 
available  with  5  amp  contact  relays, 
sol'd  state  relays  or  transistors 


The  CPU  contains  a  powerful 
executive  program  including  /OO 
words  of  user  memory,  184  internal 
relays  (56  are  retentive),  20  timers/ 
counters,  8  special  internal  relays, 
and  shift  registers 

Diagnostics  include  CPU  error, 
memory  error,  syntax  error  and  bat¬ 
tery  NG 

A  detachable  program  loader  is 
provided  to  write  user  programs 
The  loader  is  equipped  with  12 
basic  instruction  words.  3  position 
switch  for  run,  program  and  auxil¬ 
iary.  and  an  auxiliary  jack  for  pro¬ 
gram  storage  The  display  is  large 
and  bright  using  LED  s  to  indicate 
data  and  function 


Some  applications  are 


•  Elevators  •  Machine  control 

•  ConvPyors  •  Alarm  systems 

•  Pump  (  :  ntrol  •  Theatrical  lighting 

•  Strapping  •  Venrling 

machines  m,, chines 

•  Mi  to'  sequencing 

•  Animation  and  advertising 
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SPECIFICATIONS 

General  Specifications 

Power  Voltage 

120V- 240V  AC 
+  10  to  - 15% 

Storage 

Temperature 

-  10  to  70°C 

Operating 

Temperature 

0  to  60“C 

Operating 

Humidity 

5  to  95% 

Dielectnc 

AC  1500V  for 

Strength 

1  minute 

Insulation 

20Mf!  mm  , 

Resistance 

500V  DC 

Vibration 

Conforms  to  J1S 

Resistance 

C0911  MB  — 
Class  3 
(16  7Hz  3mm) 

Shock 

Conforms  to  JlS 

Resistance 

C0912  (10G) 

Function  Specifications 

Control  System 

Stored  program 

P'ogram  Method 

Logic  symbol 

Instruction  Words 

1 2  basic 
instructions 

Program  Size 

700  words 

Memory  Type 

CMOS  RAM 

Scan  Time 

I  O  Pomts 

20ms  average 
(500  words) 

Input 

8  or  16 

Output 

8  or  16 

Internal  Relays 

184  points 
•  (56  points  are 
retentive) 

Special  Internal 

8  points 

INSTRUCTION  WORDS 


Symbol 

Name 

Description 

LOAO 

LOAD 

Stan  a  line  of  logic 

ANO 

AND 

Logic  AND  (series  circuit) 

OR 

OR 

Logic  OR  (parallel  circuit) 

OUT 

OUTPUT 

Coil-end  ot  line  of  logic 

NOT 

NOT 

Inverted  logic  (normally  closed) 

MCS 

Master  Control  Set 

Starts  master  control 

MCR 

Master  Control  Reset 

Ends  master  control 

TIM 

TIMER 

Delay  on  or  delay  oft 

CNT 

Counter 

Counter 

SFR 

Shift  Register 

Shift  register 

SET 

SET 

Set  internal  or  out  relay 

RST 

RESET 

Reset  internal  or  output  relay 

PROGRAMMING  EXAMPLE 


Shift  Register 

1  28  points  max 

T.mers  Counters 

20  points 

timer  (0  is  999  9s) 
counter  ( 1  9999) 

Diagnostics 

CPU  error, 
program  error, 
syntax  error. 

Bartery  NG 

External  Input 
Control 

Run  Stop 

I/O  Specifications 

AC  Input 

8  points  per  module 

Voltage 

’20V  50  60Hz. 

-  1 0  to  -  1 5% 

ON 

96V 

OFF 

24V 

impedance 

12K11 

Current 

1 0mA 

DC  Input 

8  or  1  6  po*nts 
per  module 

Voltage 

24V 

Pnianty 

stnk  or  ^Ha'ce 

ON 

14  4  V 

OFF 

7  2V 

Impedance 

2  4K 

Current 

1 0mA 

Relay  Output 

8  poinrs  pe'  module 

Contact 

SPST  iNO), 

Silver  Nicked 

Max  load 

5A  1?0V  AC  30V  DC 

Minload 

100mA  5V 

■  SSR  Output 

8  pomts  per  module 

'  Transistor  Output 

i.xviii  vee } 

8  of  16  points 
per  module 

LOAD 

OR 

AND  NOT 

OUT 

LOD 

LOO 

CNT 


EXTERNAL  DIMENSIONS 


•  CPU  Unit 

■mm 
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•  Detachable  Hand  Loader 
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PS3  MICRO  PROGRAMMABLE  CONTROLLERS 


DIN  rail  mounted 

Capability  to  connect  to  another 
programmable  controller  or  computer 

Hand-held  programmer 
Light-pen  programmer 
Comprehensive  library  of  software  modules 
Programmable  timers 


wm 


12  KEY  FEATURES 

•  Analog  inputs/outputs 

•  Real-time  clock 
(including  32  alarm  signals) 

•  High-speed  input  (10kHz) 

•  De-centralized  operation 

•  Modular  expansion  capability 

•  Arithmetic  functions  x,  -r 


KLOCKNER-MOELLER  has  developed  a  compact,  rugged, 
low  cost,  programmable  controller  PS3. 

Bearing  in  mind  the  variety  of  functions  required  of  modern 
control  systems,  the  highly  efficient  PS3  has  a  unit  exten¬ 
sion  facility.  Its  analog  input/output  capability  makes  it  ideal 
for  closed  loop  controls— previously  the  exclusive  domain 
of  larger  programmable  controllers— and  permit  its  use  as  a 
decentralized  unit  for  the  PS  32.  This,  coupled  with  the 
comprehensive  software  library  which  the  microprocessor 
offers,  makes  the  PS3  suitable  for  machine  controls  of  low 


1  Worldwide  customer  service 

2  Cap  dimensions  for  service  distribution  boards 

3  Digital  inputs 

outputs 

4  Analog  inputs 

outputs 

5  High-speed  counter  input 

6  Puwer  supply 

7  Real-time  clock 

8  Cycle  time  for  1000  addresses 

9  Program  modules  Timers 

Counters 
Shift  registers 
Comparators 

10  Arithmetic  functions:  +  ,-,x,-f 

Programming 

11  With  PRO  3  hand-held  programmer 

12  With  PRO  300  light  pen  programmer 

(also  tor  documentation) 

13  With  IBM  PC  or  compatible^device 

(also  for  documentation) 

System  combinations 

14  PS3-* - *-PS3 


15  PS  32  - -*-PS3 

IBM  PC'* — ►PSS 

Klockner  Moeller  PS  32  programmable  controller 

16  Dimensions 
Width  215mm 
Height  lOOmrr 
Depth  135mm 

Klockner-Moeller  Corporation 
Corporate  Office 

4  Strathmore  Road,  Natick,  MA  01760 

(617)  655-1910  Telex:  94-8434  Telefax:  (61  7)  655-276 


to  medium  complexity. 

Its  high  speed  input  (10  kHz)  and  powerful  arithmetic  func¬ 
tions  + ,  - ,  x ,  - ,  embodies  the  complete  soiuiion  for  high 
speed  counting. 

Communication  with  a  computer/programmer  is  an  essen¬ 
tial  requirement  of  any  PC  system.  Having  two  RS  485  in¬ 
terface  ports,  the  PS3  can  be  programmed  via  a  hand  held 
programmer  (PRG  3),  a  light-pen  programmer  (using  the 
PRG  300)  or  with  any  IBM-PC  or  compatible  unit. 


PS3-AC 

Yes 

Yes 

16x24  Vdc. 

8  x  240  V/2  A/relay 
4  x  0  -  10  V 
1  X  0  -  10  V 
1  X  10  kHz 
110/240  Vac. 

Yes 

Typically  2  ins 


Each  with  32 


PS3-DC 

Yes 

Yes 

16  x  24  V  d  c. 

16  x  24  V  transistor 
4x0  10  V 

1  xO  -  10  V 
1  X  10  kHz 
24  V  d  c 
Yes 

Typically  2  ms 


Fach  with  32 


Instruction  set 
Instruction  set 
ladder  diagram 
Instruction  set 
I  adder  diagram 


Maximum  tour  units 

Fach  uni!  can  be  used  as  basic  unit  or  e*f  vision  unit 
Field  bus  interface  cable.  3  core,  screened 
l  ength  of  field  bus  up  to  600  m 

Maximum  32  units  can  be  used  as  der  entrnti.-i-d  u.-itif 
F leld  bus  interface  cable.  3-core,  shielded 
length  of  field  bus  up  lo  600  m 

Model  Price 

PS3-8 
PS3-D  C. 

PS3  A  C 
(>HG3 
SIM  PS3 


Yes 

Yes 

8  x  24  V  d  c 
8  x  240  V/2  A/relay 


1 10/240  Vac. 


Typically  2  ms 


■  Fach  with  32 
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System  600  Stand-Alone  Control  Unit  (SCU) 


An  integral  part  of  the  System  600  Stand-alone  Energy 
Management  System,  the  Stand-alone  Control  Unit 
(SCU)  utilizes  the  functionality  of  Distributed  Digital 
Control  (DDC)  to  perform  basic  temperature  control  in 
addition  to  energy  management.  Each  SCU  can  operate 
as  a  truly  independent  control  panel.  Or,  many  SCU's 
can  be  wired  together  to  form  a  local  network  in  which 
the  panels  can  communicate  point  information  or  con¬ 
trol  instructions  with  each  other  without  a  host  Central 
Processing  Unit  (CPU). 

The  heart  of  SCU  is  the  controller  board  which  contains 
multiple  processors  and  allows  the  SCU  to  accomplish 
tasks,  such  as: 

•  Define  the  system  hardware  configuration,  con¬ 
trol  logic  and  other  parameters  necessary  for  the 
successful  management  of  the  building  control 
system. 

•  Full  Proportional-Integral-Derivative  control  of 
HVAC  systems  minimizes  offset  and  maintains 
tighter  control  to  assigned  setpoint. 

•  Monitor  system  operation  and  control  the  building 
environment,  thus  ensuring  occupant  comfort. 

•  Provide  the  user  with  the  capability  of  exercising 
operator  control  over  the  System  600,  such  as  alter¬ 
ing  setpoints,  switching  control  modes,  displaying 
point  status,  controlling  motors. 

•  Diagnose  system  malfunctions  or  equipment 
failures. 

•  Execute  energy  management  application  programs. 

•  Local  Man-Machine  Interface  (MMI)  and  systems 
communication  support. 

The  communication  board  provides  the  versatility  for 
the  SCU.  It  allows  the  SCU  to: 

•  Communicate  and  share  data  with  other  SCUs  on 
the  network  without  a  CPU. 

•  Communicate  with  point  extension  modules,  such 
as  the  Digital  Point  Unit  (DPU)  and  the  Multiple 
Point  Unit  (MPU). 

•  Communicate  with  SCUs  in  remote  locations  over 
publicly  switched  phone  lines  by  using  the  Telecom¬ 
munications  Interface  Unit  (TIU). 

Energy  Management  Applications 

Operating  alone  or  as  part  of  a  network  of  panels,  the 
SCU  can  also  provide  the  following  energy  manage¬ 
ment  programs  without  a  host  CPU. 

•  peak  demand  limiting 

•  enthalpy  changeover 

•  time  of  day  scheduling 

•  duty  cycling 

•  start-stop  time  optimization 

•  night  setback 

•  economizer  cycle 

•  holiday  schedule 


System  600  Stand-Alone  Control  Unit 
(SCU) 

Features 


•  Allows  user  to  add,  delete,  or  change  points 
without  vendor  assistance. 

•  Allows  user  to  write  custom  control  sequences 
without  vendor  assistance. 

•  Uses  MCC  Powers  proven  DDC  architecture. 

•  Provides  temperature  control  and  energy  manage¬ 
ment  from  an  independent  control  panel. 

•  Shares  information  system-wide  via  the  SCUs  net¬ 
work  without  the  use  of  a  CPU. 

•  Allows  the  use  of  publicly  switched  phone  lines  in 
systems  communicating  with  buildings  in  remote 
locations. 

•  Allows  user  to  economically  monitor  remotely 
located  equipment  through  the  use  of  point  exten¬ 
sion  modules. 

•  Provides  for  system  expansion  when  needed.  Addi¬ 
tional  points  or  system  functions  can  be  in¬ 
tegrated  into  the  existing  system  without  ob- 
soleting  the  present  system  hardware. 

•  Communicates  in  conversational  English  point 
names. 

•  Provides  power-fail  operation  with  8  hour  memory 
battery  back-up  and  manual  program  reload  should 
memory  be  lost. 

Expansion  of  System  600 

Compatible  with  System  600  family  products.  SCUs 
and  Remote  Control  Units  (RCUs)  can  be  connected  to 
the  same  trunk.  An  SCU  network  can  be  easily  upgrad¬ 
ed  to  any  one  of  the  Digital  Equipment  Corporation 
(DEC)  host  CPUs*  or  the  IBM  Peisonal  Computer  (PC). 
After  revising  software  at  exist i r  g  System  600  sites. 
SCUs  can  be  added  to  prior  SysVm  600  installations. 
"Computer  must  have  512  KB  of  main  memory. 
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System  600— Portable  Operator’s  Terminal 


The  System  600  Stand  Alone  Control  Unit  (SCU)  sup¬ 
ports  a  full  feature  portable  operator's  terminal.  Using 
this  terminal  the  system  operator  may  perform  any  of 
the  following  functions,  without  vendor  assistance. 

Point  Commands; 

•  Display  the  status  of  any  point 

•  Change  setpoints 

•  Command  points  on  or  off 

•  Enable  or  disable  existing  points 

Reports: 

•  Status  of  all  points  in  system 

•  All  failed  points 

•  All  points  being  trended 

•  All  points  being  totalized 

•  Command  priority  of  all  points 

•  All  points  in  alarm  status 

Data  Base  Entry: 

•  Add  a  new  point 

•  Modify  an  existing  point 

•  Remove  an  existing  point 

•  Copy  an  existing  point 
Energy  Management  Programs: 

•  Peak  Demand  Limiting 

•  Duty  Cycling 

•  Start/Stop  Time  Optimization 

•  Time  of  Day  Scheduling 

•  Economizer 

•  enthalpy 

•  Resets 

Custom  HVAC  Control  Programs: 

•  Operator  may  program  his  own  custom  control  se¬ 
quences  using  MCC  Powers  proven  Powers 
Process  Control  Language  (PPCL) 

Network  Access: 

•  Connecting  the  portable  terminal  to  any  SCU  allows 
the  operator  to  access  all  other  SCU's  on  the  net¬ 
work  and  perform  all  of  the  above  functions. 

Features 

•  31  character  5-by-8  dot  matrix  liquid  crystal  display 
that  scrolls  to  the  side  to  display  a  complete  80 
character  line. 

•  Adjustable  display  contrast. 

•  Standard  typewriter  keyboard  layout  plus  quick  en¬ 
try  numeric  key  pad. 

•  ASCII  character  set,  including  both  upper  and  lower 
case  alphabetic  characters. 

•  Constant  memory  feature  that  retains  information 
stored  in  memory  when  computer  is  turned  off. 

•  Operates  up  to  200  hours  on  four  AA  alkaline  bat¬ 
teries. 

•  Optional  AC  adapter  to  extend  battery  life 

•  Fold  out  tilt  stand  for  easy  desk  top  use. 


System  600— 

Portable  Operator’s  Terminal 


•  TMS70C20  CMOS  8-bit  microprocessor,  34k  ROM, 
6k  RAM. 

•  Audible  tone  during  prompting. 

Specifications 


Dimensions . Width:  9.25  inches 

Depth:  5.75  inches 
Height:  1.00  inch 
Weight:  22  ounces 

Power  Supply . Four  AA  alkaline  batteries  or 

optional  AC  adapter 

Internal  Memory . 6K  RAM  and  34K  ROM 

Display . 31-character,  (5x8  dot  matrix). 

18  special  indicators,  contrast  control 

Keys . 69 

Temperature . 50°-150°F  (10C-66°C) 

Humidity . To  98%  RH  (noncondensing) 


English  Language  Prompting 

The  use  of  a  full  English  language  interface  ensures 
that  the  portable  terminal  is  easily  understood  by  all 
levels  of  operating  personnel.  An  example  ot  the 
English  languaye  prompting  available  with  the  system 
is  shown  in  the  following  photos  Each  photo  shows  the 
one  line  display  of  the  operators  terminal  The  wording 
on  the  left  of  the  display  is  how  the  system  prompts  the 
operator  The  letters  on  the  right  hand  of  the  display 
represent  the  response  the  operator  has  given  *o  the 
system  The  following  set  of  photos  walks  the  reader 
through  the  series  of  prompts  an  upe-ator  would  use  if 
he  were  adding  a  digital  m  point  m;  resenting  a  dif¬ 
ferential  pressure  switch  to  the  system 
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Description 

The  basic  stand  alone  control  unit  consists  of 

1.  SCU  Enclosure 

2.  SCU  Power  Supply  Assembly 

3.  Electronic  Control  Assembly 

4.  Wiring  Termination  Board 

SCU  Enclosure 

Housing  the  SCU  assemblies,  the  SCU  enclosure  con¬ 
sists  of  an  24"  high  x  24"  wide  x  9.4"  deep  (610mm  x 
610mm  x  332mm)  cabinet  designed  for  wall  surface 
mounting.  Access  to  the  cabinet  is  provided  by  a  hinged 
front  door  equipped  with  a  cam  lock.  An  optional  hing¬ 
ed  front  door  comes  with  a  removable  panel  to  allow  for 
the  optional  mounting  of  the  handheld  operator  inter¬ 
face  device.  A  connector  is  provided  on  the  housing  to 
connect  the  portable  terminal  MMI  device  to  the  SCU. 

SCU  Power  Assembly 

The  SCU  Power  Assembly  is  housed  in  an  approximate¬ 
ly  17"  high  x  5.5"  wide  x  6"  deep  (431mm  x  140mm  x 
152mm)  perforated  metal  cover.  The  assembly  contains 
a  covered  termination  strip  for  connection  of  external 
power,  an  on-off  toggle  switch,  and  a  power  connector 
to  connect  the  electronic  control  assembly  and  in¬ 
put/output  boards  to  the  unit.  The  SCU  power  supply 
assembly  and  the  SCU  enclosure  are  provided  as  a 
preassembled  unit  for  convenience  in  installation.  After 
the  enclosure  has  been  mounted,  the  power  supply  is 
set  into  place  in  the  enclosure  and  secured  with  metal 
screw  fasteners. 

A  standard  duplex  (AC)  power  receptacle  is  factory 
mounted  within  a  2"  x  4"  (51mm  x  102mm)  handy  box 
and  serves  as  the  120  VAC  input  power  termination 
point.  When  input  power  is  connected,  this  receptacle 
is  also  available  to  power  test  and  service  equipment. 


Portable  MMI  Device 


Figure  1. 
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SCU  Electronics  Control  Assembly 

The  electronic  control  assembly  consists  of  an  elec¬ 
tronic  control  board,  a  termination  board,  an  optional 
communication  board,  and  additional  input/output 
boards  as  required.  All  of  the  boards  are  secured  to  the 
housing  with  quick  acting  snaps. 

Wiring  Termination  Board 

The  wiring  termination  board  is  a  printed  circuit  board 
10"  high  x  13.5"  wide (254mm  x  343mm).  Inputs  and  out¬ 
puts  are  wired  to  this  termination  board  from  the 
various  sensors  and  control  devices.  All  sensor  wiring 
is  done  using  screw  connectors.  Pneumatic  sensing 
devices  can  bo  connected  to  a  pneumatic  to-electronic 
transducer  that  mounts  on  the  termination  board. 

SCU  Network 

Up  to  32  SCU’s  can  be  connected  using  a  multi  drop 
trunk  to  form  a  network.  The  user  can  address  all  SCU’s 
on  the  network  by  simply  plugging  in  an  MMI  device  to 
any  one  SCU. 

Man-Machine  Interface 

Each  SCU  contains  one  EIA  RS232C  port  to  allow  use 
of  various  man-machine  interface  (MMI)  devices,  such 
as  CRT’s  and  printers.  Each  SCU  also  contains  a 
separate  port  to  allow  the  use  of  a  portable  MMI  device. 
Any  of  the  MMI  devices-handheld,  CRT  or  printer-can 
be  connected  to  any  SCU  in  the  network. 

With  any  of  these  MMI  devices,  the  user  can  perform 
the  following  functions: 

•  Display  all  point  status  report 

•  Display  alarm  report 

•  Add,  change  or  delete  points 

•  Change  setpoints 

•  Add,  change,  or  delete  custom  control  sequences 

•  Command  points  to  a  specific  state 

All  of  this  can  be  done  without  any  vendor  assistance. 

Figure  1  depicts  a  system  with  a  portable  MMI  device 
connected  to  a  single  SCU. 

In  Figure  2,  multiple  SCUs  are  shown  connected  in  a 
network.  Here  the  system  user  communicates  using  a 
CRT  and  printer  for  hard  copy  output  of  reports.  A  por¬ 
table  MMI  device  can  be  connected  to  any  SCU  at  any 
time  to  allow  multiple  users  to  access  the  network. 
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Up  to  32  SCU's  on  a 
network 


Optional 
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Specifications 

Power  Requirements .  .  . 

Physical  Characteristics 

Weight  (Assembled)  .  .  . 

Operating  Environment. 

Non-Operating 
Environment . 

Mounting  Surface  .  .  .  . 


.  .102  to  132  Vac,  59  to61  Hz, 
0.6  to  1.0  Power  Factor, 
300  watts  maximum 

. Size:  Approximately 

24  "H  x  24  "W  x  9  4  "D 
(610mm  x  610mm  x  332mm) 

. Approximately  40  lbs. 

(18.1  kg.) 

. (  +  32°F  to  122 °F) 

(0°C  to  50  °C) 

. ( -  40  °F  to  +140’) 

( -  40  ’C  to  +  60X) 
.  Building  wall  or  structural 
member  (Should  not  be 
mounted  on  HVAC  com 
ponents  or  other  vibrating 
surfaces ) 


Input/Output 

Digital  Input  (Dl)  . 10  Dl  sensing  dry  contact 

Standard  . closure  or  pulse  accumulator 

Analog  Input  (Al)  . 16  Al-E  sensing  4  20mA, 

Standard . 0-  10V  or  a  thermistor 


Option . 8  Al-E  can  be  substituted 

with  optional  8  or  4  channel 
pneumatic  input  (Al  P) 

Digital  Output  (DO) . 8  DO,  can  control  up  to  size 

Standard . 4  motor  starter 

Analog  Output  (AO) . 8  AO-P,  where  pneumatic 

Option  #1 . signal  is  1-18  psig 

OR 

Option  #2 . 8  AO-E,  where  output  signal 

is  4-20mA,  0-16V,  or 
0-135  ohm 
OR 

Option  #3 . 4  AO  P,  and  8  AO-E 

Architecture/Processor 

Architecture . Multiprocessor  computer 

system  featuring  32/16  bit  and 
8  bit  processors,  distributed 
database,  and  distributed 
intelligence  on  the  network 

Program  Memory 


Standard . 48Kb  RAM,  192Kb  ROM 

Optional . 64Kb  RAM,  192Kb  ROM 


Processors 


. Motorola  68000 

Multiple  71 L OG  800  Vs 
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PROGRAMMABLE  CONTROLLER 


•  Refrigeration  system 

•  HVAC  economizer  / 
enthalpy  control 

•  VAV  control 

•  Boiler  management 

•  Chiller  optimization 

•  Photo-sensitive 
lighting  control 

•  Maintenance  logging 

•  Status  monitoring 

•  Alarm  generation  / 
logging 

•  Data  gathering  and 
report  generation 

•  Up  to  48  outputs 

•  24  analog  inputs 

•  24  digital  inputs 

•  On-site  data  logging 


control 


Time  and  date 
control  scheduling 
Direct  digital  control 
FID  control 
Optimum  start  /  stop 
Sequenced  start-up 
Load  cycling 
Power  consumption 
monitoring 
Demand  limiting 
Night  setback 
On  and  off 
overrides  of  outputs 
Local  and  remote 
alarm  generation 
Graphing 

Local  keyboard  display 
Local  RS232  port 
IBM  workstation 


•  Reduced  Energy  Costs 

•  English-Language  Format 

•  Inexpensive  and  Easy  to  Install 

•  Extensive  Management  Report  Capabilities 

•  Maintenance  Reporting 

•  Self-contained 
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48  DIGITAL  OUTPUTS 

•  Outputs  can  be  maintained  or  pulsed. 

•  Number  of  outputs  can  be  sized 
to  application. 

•  Relay  logs  generated  for  each  output. 

-  Accumulated  on  time. 

-  Interval  on  time. 

-  Interval  off  time. 

-  Event  counter. 

-  General-purpose  event  timer. 

24  ANALOG  INPUTS 

•  Can  display  readings  in  eight  different  units. 

•  Supports  all  Margaux  temperature, 
light-level,  and  dewpoint  sensors. 

•  0-5  VDC  and  0  -  20  mA  sensors. 

24  DIGITAL  INPUTS 

•  Digital  inputs  are  scanned  once  per  second. 

•  Digital  input  17  scanned 
75  times  per  second 

•  Digital  logs  generated  for  each  input. 

-  Accumulated  on  time. 

-  Interval  on  timer. 

-  Interval  off  timer. 

-  Event  counter. 

-  General-purpose  timer. 

PROGRAMMING  LANGUAGE 

•  Allows  for  flexible  applications. 

•  English-language  format. 

•  Easily  maintained. 

•  Programming  can  be  made 
application-specific 

•  Help  prompts  throughout  system. 

•  Yes  /  no  question-and-answer  format 
for  easy  access  of  information. 

•  Password  protection. 


OPTIONS 

•64K  logging  memory  ‘Modem  »L’p  to  ‘18  ( 
•Analog  /  digital  inputs.  •Front  pane!  keyboai 


REMOTE  WORKSTATION 

•  IBM  and  Apple  workstation. 

•  Auto-call  feature. 

•  Alarm  receiving. 

•  Remote  programming. 

•  Remote  monitoring. 

•  Remote  override  control. 

•  Graphing. 

•  Windowed  software. 

•  Color  display. 

•  300  /  1200  Baud  communication. 

LOGGING  AND  MONITORING 

•  32  user-defined  logs. 

•  Three  types  of  logs: 

auto,  manual,  and  free- form. 

•  Power  consumption  monitoring. 

POWER  MONITORING 

•  Three  demand  variables: 
instantaneous  demand, 

five-  ,  and  fifteen-minute  sliding 
window  demand. 

•  Daily  and  hourly  logs  of 
demand  and  consumption. 

•  Programming  language  to 
allow  for  demand  control. 

TIME  AND  DAY  SCHEDULES 

•  16  time-of-day  schedules  with 
32  on  /  off  events  per  schedule. 

•  32-date  schedules  for  alternate  or 
special  days. 

•  Date  ranges  can  be  sjxrcified. 

DIMENSIONS 

•  16  inches  wide,  3'1  inches  high, 

5  inches  deep. 

ELECTRICAL 

•  120  VAC  50 /h0  Hz  0  3  .trnp. 

•  Rechargeable  Nil  ad  battery 
back-up  for  100  hours  of  memory 
and  dor  k  retention 

igital  outputs  in  increments  of  12 
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MARGAUX  CON  IRQ!  S  INC 
2390  Nuhn  fast  Street 
San  Jose  CA  95134 
(408)  942  0909 
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•  Expanded  Capability  for 
Commercial,  Retail  and 
Industrial  Applications 

•  Multi  drop  for  Distributed 
Processing 

•  Priority  Demand  Control  and 
Scheduling 

•  Advanced  Duty  Cycling 

•  Boiler  Reset  and  Chiller  Control 

•  DDC  for  Valve  and  Damper 
Control 

•  IBM-PC  Interface  for  Remote 
Communications,  Data  Logging 
and  History  Tracking 


THE  TEMP  MISER  H  NETWORK 


SYSTEM  1 
MASTER 


SYSTEM  2 
REMOTE 

UMP  miser  IX 


SYSTEM  5 
REMOTE 


SYSTEM  3 
REMOTE 


SYSTEM  6 
REMOTE 
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r.fdf'.df-d  r.ipab1  Tty  of  the  McroCcnboi  Systems, 
inc  product  1  if ie  "as  been  reaii/ed  with  ;"e 
r'T'Oducfion  of  the  TEMP  MISER  II  a  >  chJ 
yesefat'Oh  energy  .'Tidnagemeot  system  of  proven 
fe!  ability  and  integrity  Direct  digital  control 
and  networking  are  two  maiof  strategies  that 
are  characteristic  ot  the  'LMP  MISER  It  In 
addition,  increased  capabilities  have  been  added 
to  metering,  input,  output,  sensor,  alarm  arid 
data  acquisition/reporting  (unctions  Consistent 
with  our  product  line  philosophy,  increased 
capabilities  does  oof  mean  increased  com¬ 
plexity  ol  operation  The  TEMP  MISER  II  provides 
the  above  features  while  maintaining  the  same 
easy  to-use  strategy  that  has  always  been  a 
trademark  of  the  entire  MCS  product  line 


SYSTEM  4 
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Networking 


In  addition  to  having  complete  Stand  alone  abilities, 
up  to  six  TEMPMJSLR  IJ  units  can  rlL>w  be  ‘inked 
together  to  allow  for  increased  load  v.apabiiit-es.  shared 
resources  and  the  dev»*u -i  menl  ot  a  compete  :str  D 
uted  <  jntiul  network  The  system  is  eetemd  un-und  a 
let:  *g* -a  ted  master  M I S  t  R  II  *hn  h  per  foil's  n^.mtonng 
and  pn -gram  c.pe'ation  to  eH*_h  s'avO  «nit  'mkr.-d  \  j  the 
network  All  p'c.grumr  ;,ng  and  n  ■-  mtot.ng  'O-r'a^e 
takes  p;aee  at  the  master  *>n it  i.  *■•>*•■.3  '  ,*•: her  a 

U  Mr  Mibtw  II  network  A.  U'd  :  'c>  f-  •-  •  ln.1  -  1  up  to 

96  ads  as  weM  as  96  •.  enj. vr  •••■  nag  pi.mts  the 
ev»*nt  that  network  <  orr  *t af.ons  .ire  li'St.  each 
T  I  MP  V i S L  R  II  will  i.untinue  to  ■:  ••'ate  ■'  h-;  dent  of 
the  •  work  System 


Direct  Digital  Control 


The  MCS  direct  digital  control  strategy  oMi/es  a 
< ombmabon  of  hardware  «“:...rn;.L,nt»ntS  and  software 
algorithms  (mathematical  equations)  to  ma-ntam  the 
controlled  variable  (temperature,  pressure.  relative 
humidity,  flowrate,  etc  )  or  the  industrial  mamda.  turing 
process  The  procedure  used  to  implement  DDC  m  the 
TLMP  MlSfcR  M  is  similar  to  other  load  types  Variables 
are  defined  by  the  same  easy  to  use  menu  driven 
sequence  All  programming  can  be  dune  at  the  master 
Miser  II. 
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Inputs 

In  addition  to  accommodating  16  analog  signals  (or 
temperature  and  other  variable  input  control,  the  TEMP- 
MISER  It  can  accept  up  to  16  additional  digital  inputs  for 
timed  override,  digital  alarm,  load  verify  and  basic 
control  functions.  In  a  TEMP  MISER  II  network  system 
one  Miser  is  assigned  to  monitor  and  provide  the  out¬ 
door  temperature  to  the  entire  network.  In  addition  all 
sensors  have  an  enterable  scale  within  the  range  of 
—  999  to  9999,  which  allows  the  user  a  great  deal  of 
flexibility  in  sensor  selection. 

Total  system  capabilities  include  96  digital  and  96 
analog  inputs. 

Outputs 

Each  TEMP  MISER  II  has  16  digital  outputs.  Standard 
digital  outputs  utilize  normal  mechanical  output  relays 
while  00C  outputs  use  solid  stale  relays. 

Direct  digital  outputs  consist  of  one  of  two  types.  In  a 
time-based  mode,  one  output  maintains  an  ON/OFF 
ratio  with  a  programmable  time  window  In  a  RAISE/ 

LOWER  mode,  two  outputs  operate  as  a  set  Both  of 
these  types  of  outputs  allow  a  feedback  sensor  from 
the  primary  control  loop  A  reset  control  loop  can  also 
be  implemented  to  ad|ust  the  set  point  of  the  primary 
control  based  on  an  external  sensor  input. 

The  total  TEMP  MISER  II  network  system  has  96  digital 
outputs  available. 

Metering 

Two  meter  inputs  are  available  on  each  Miser-ll  with  a 
total  system  capability  ol  12  meter  inputs  Meter  one  of 
one  Miser  II  would  be  assigned  as  the  demand  meter. 

Oemand  is  therefore  controlled  for  the  entire  system  by 
the  assigned  demand  meter  based  on  a  user  programmed 
priority  of  sheddabie  loads. 

Up  to  four  (4)  billing  periods  can  be  defined  to  handle 
lime  of  day  billing  and  collect  data  for  usage  and 
peaks  respectively  (or  each  period 

History 

The  flexibility  and  capability  of  data  acquisition  and 
reporting  (unctions  for  the  TEMP  MISER  II  has  been 
greatly  expanded  History  of  meter  data,  sensor  data, 
load  run  times,  load  status  and  digital  input  data  can 
be  gathered  and  viewed  locally  or  printed  in  report  form 
with  the  optional  communications  package  for  IBM-PC 
compatible  devices 
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IBM-PC  Communications 

Whether  you  have  one  TEMP  MISER  II  or  a  complete 
network  of  six,  you  only  need  one  modem  to  access 
any  single  unit.  When  accessing  a  TF.MP  MISER  II  within 
a  network  system  all  communication  goes  through  the 
master  Miser-ll.  Security  for  access  to  a  stand  alone  unit 
or  a  TEMP  MISER  II  system  is  accomplished  by  the  use 
of  an  eight  (8)  digit  password. 

Product  Specifications 

Operational 

•  32-Character  Alpha/Numeric  Display 

•  16  Digital  outputs  per  unit,  96  per  system 

•  16  Analog  inputs  per  unit,  96  per  system 

•  16  Digital  inputs  per  unit,  96  per  system 

•  2  Hour  Battery  backup 

•  30-Date  holiday  scheduler.  365  day  time  clock 

Electrical 

Input  Voltage:  120  VAC/60HZ  or  240  VAC/50  HZ 
Power  Consumption;  60  Watts  dt  120  VAC 
Circuit  Protection:  2  A  Fused  Circuit  on  Input  Power 
Output  Relays: 

Mechanical:  SPOT  Dry  Contact  Isolation  Relays 
rated  dp  25  VAC/2  A 
■Solid  State:  24  VAC  solid  state  relay, 
capacity  1  5  A  (a  24  VAC 

Mechanical 

Dimensions:  16"  x  22"  x  4" 

(40  6  CM  x  55  8  CM  x  10  2  CM) 

Weight:  Operating  -  25  pounts  (113  KG) 

Shipping  -  28  pounds  (12  7  KG) 

Enclosure  High  impact,  durable  phenolic  cover 
metal  base  wall  mount 
Ambient  Conditions  0-50"  C 

0  90%  RH  non  condensing 

System  Network 

•  Maximum  System  Configuration 
Six  (6)  Temp  Miser  II  s 

•  Communication  Rale  2400  BAUD 

•  Communication  Interface  RS  485 

•  Maximum  Distance  10  Farthest  Remote 
2  000  ft. 

•  Wiring  3  wire  18  gauge 
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MM-516  ENERGY  MANAGEMENT  SYSTEM 


CUSTOM  DESIGN 

The  MM-516  Energy  Management  System  is  configured  for  your  specific  design  to  give 
you  maximum  savings  while  maintaining  total  flexibility. 

DYNAMIC  SCHEDULING 

You  can  schedule  the  use  of  a  room,  zone  or  building  up  to  a  year  in  advance.  Just  enter 
the  day,  time  and  area  .  .  .  the  rest  is  automatic.  Your  facility  will  save  energy  dollars  by 
remaining  in  set-back  mode  for  all  but  the  actual  use  times. 

PERMANENT  MEMORY 

The  MM-516  Energy  Management  System  will  never  lose  your  program  because  it’s 
PERMANENTLY  ETCHED  on  Read  Only  Memory  (ROM)  chips.  And  it  has  up  to  87K 
RAM/ROM  memory. 


PERPETUAL  CALENDAR  CLOCK 

The  real  time  clock  in  the  MM-516  knows  the  year,  month,  day  and  time  down  to  1/10  of  a 
second.  This  gives  accurate  control  of  your  facility.  The  automatic  adjustment  for  leap  year 
and  daylight  saving  time  makes  this  a  truly  automatic  system.  It  includes  72  hour  battery 
back-up. 

DIRECT  WIRE 

Any  combination  of  1,024  input/output  points  can  be  direct  wired  to  control  boilers, 
chillers,  lighting  circuits  and  motor  loads  while  detecting  temperature,  humidity  and  true 
equipment  status. 

DDC-DIRECT  DIGITAL  CONTROL 

Dedicated  processing  unit(s)  execute  control  point  adjustments.  These  units  provide  easy- 
to-modify  control  sequences  and  increased  system  reliability. 


OPTIONS: 


SPECIFICATIONS: 


CENTRAL  STATION 
REMOTE  STATIONS 
POWER  LINE  CARRIER 
PRINTERS 
MODEMS 


SIZE:  1 8"H  x  15  "W  x  5"D 


INPUT  VOLTAGE: 
OPERATING  TEMPERATURE: 

MEMORY: 

INTERFACE: 

INPUTS: 


OUTPUTS: 


1 20v  AC  60  Hz,  60  Watts 
0°  to  1 40°F 
Up  to  87K  RAM/ROM 
SERIAL  RS-232D 

Maximum  32  RPU's  (Slaves) 
Maximum  32  DGP's 
Maximum  512  Analog 
Maximum  512  Binary 

Maximum  256  Analog  (DDC) 
Maximum  512  Binary 
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A.  Manual  override  switches 

B.  Solid  state  relays  (I/O  relays) 

C.  Solid  state  relay  board  (I/O  board) 

D.  Load  terminal  strips  (#6  screw) 

E.  Load  status  indicators  and  override  LED's 

F.  D  C.  power  supply 

G.  120  VAC  power  in  terminals 


H.  8  channel  analog/digital  conversion  board 

I.  Sensor  terminal  strip  (#6  screw) 

J.  RS-232  serial  port 

K.  72  Hour  battery  back-up 

L.  Central  processing  unit  board 

M.  Multiplex  cable  connector 

N.  Memory  expansion  rack 


MM-101  BOARD  Used  in  conjunction  with  Industry  standard  solid-state  opti- 
couplers.  Output  may  be  normally  open  or  normally  closed,  90-289  Vac,  3  Amp  or  60-200 
Vdc.  3  Amp.  Input  may  be  90-280  Vac  or  4-32  Vdc.  Any  combination  of  Inputs  or  Outputs. 
Unit  comes  with  16  channels. 


MM-301  BOARD  Eight  point  analog  to  digital  converter.  Resolution  is  8-bit.  Variable 
reference  voltages  allow  use  of  temperature,  humidity,  and  light  intensity  probes. 


MULTIPLEX  CABLE  CONNECTOR  ART/RC  Master  for  serial  transmission, 
single  wire,  data  I/O  of  128  “slaves"  using  3  #18  shielded  cable. 


BATTERY  BACK-UP  Nickel  cadmium  battery,  with  100  mh  of  power.  Each  16K  of 
memory  has  own  battery  which  backs  up  memory  and  clock. 


CPU  BOARD  Powerful  central  processor  is  programmed  in  Basic  for  easy,  user 
friendly  programming.  Self-diagnostic  software  allows  for  error  free  operation. 


PERPETUAL  CALENDAR  CLOCK  The  real  time  clock  in  the  MM-516  knows 
the  year,  month,  day  and  time  down  to  1/10  of  a  second.  This  gives  accurate  control  of 
your  facility.  The  automatic  adjustment  for  leap  year  and  daylight  saving  time  makes  this  a 
truly  automatic  system.  It  includes  72  hour  battery  back-up. 


SPECIFICATIONS: 

SIZE:  18'H  x  15"W  x  5”D 
INPUT  VOLTAGE:  1 20v  AC  60  Hz;  60  watts 
OPERATING  TEMPERATURE:  -17  degrees  to  +70  degrees  C. 

MEMORY:  Up  to  87K  RAM/ROM 
INTERFACE:  Serial  RS-232D 

DIGITAL  INPUTS/OUTPUTS:  16  standard  expandable  to  64  points 


ANALOG  INPUTS:  8  standard  expandable  to  32  points 
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PROGRAMMABLE  CONTROLLER 


■  -Models  W-  r  *■-  i 
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Rugged,  Compact,  Slim-line 
High-performance  Ladder  Diagram 
Type 

■  FEATURES 

•  Ruggtd  construction,  yet  allows  flaxibla  mounting 
o  PROM  writer  function  incorporated  in  Type 

SCY-P0R2QE 

o  Continuity  (trace)  checking  is  possible 

•  Programs  may  be  dumped  onto  any  cassette  tape 
o  Detectable  connector  for  easy  maintenance  and 

inspection 


AVAILABLE  TYPES 


IGassification 


RAM  type 


RAM  ft 

ROM  type 


Components 

RAM  type  CPU,  I/O  unit. 
Connecting  cable  1 20cm  (7.874"  )1 . 
Battery,  Mounting  brackets 
<  (.-shaped /Flat  type  I 

RAM  a  ROM  type  CPU.  I/O  unit. 
Connecting  cable  (20cm(7.874")j , 
Battery,  EPROM.  Mounting 
brackets  (L-thaped/Flat  type) 
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SPECIFICATIONS 


Supply  voltage 

110/1 20/220/240  VAC.  50/60H* 

Power  consumption 

56VA  men. 

Scan  time 

21msec  me*./ 256  words 

Programming  capacity 

RAM:  256  words  EPROM:  256  words  *  4 

Number  of  input/output  points 

Input:  20  points  Output:  16  points  Internal  auxiliary  relay  59  points 

Latching  relay :  47  points  Timer:  10  points  (0  1  to  25.5  sec  ) 

Counter:  10  points  tl  to  255  counts) 

Input  specification 

No  voltage  contact  input  (Internal  power  supply  20  VDC  10mA) 

Output  specifications 

Output  form  Relay  (SPST  NO)  contact  output  Ino  voltage) 

Max.  applicable  load:  30  VDC/250  VAC  2A,  resistive  load 

30  VDC/250  VAC  0.8A,  inductive  load 

Number  of  special  auxiliary  relays 

5  points  (Relay  Not  59  —  63) 

•  59  Turns  ON  for  1  scan  time  when  power  is  applied 

•  60  generates  0  1  sac  clock. 

•  61 :  generates  1  sec  clock 

•  62  Turnt  ON  when  the  battery  it  abnormal. 

•  63:  Turns  ON  when  the  memory  is  abnormal 

Number  of  special  latching  relays 

1  point  (Relay  No.  47)  When  re(ay  No  47  is  set,  ell  outputs  are  inhibited 
and  the  output  ditpley  goes  out. 

Memory  protective  function  against  power  failure 

Status  data  of  raspective  latching  relays  and  counters  before  the  power  failure 
are  retained  in  the  memory. 

Diagnostic  functions 

Memory  feilure  (Sum  check) 

CPU  failure  (Watchdog  timer) 

Battery  failure  (Battery  not  loaded,  battery  voltage  drop) 

Program  check 

•  Coil  duplication  check 
e  END  instruction  check 

•  Circuit  error  check  (syntax  check) 
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^PROGRAMMING  EXAMPLES  DSYSTEM  CONFIGURATION 


•  LADDER  DIAGRAM 
PROGRAMMING 
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NOTE  Type  SCY  PORI 06  (RAM  type)  n  not  provided  with  a  uter  memory  (EPROM) 


DIMENSIONS  (Unit  mm(mch) J 
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APPLICATIONS: 

•  Machine  to  oft 

•  Printing  presses 

•  Packing  and  packaging  machines 

•  Industrial  robots 

•  Food  processing  machines 

•  Conveyors 

•  Assembly  lines 
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NOTE:  DIMENSIONS  SHOWN  IN  THIS  CATALOG  ARE  IN  UNITS  OF  MILLIMETERS  AND  THOSE  IN  1 
PARENTHESES  ARE  IN  INCHES. 
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PROGRAMMABLE  CONTROLLER 


Operator-oriented  Programmable 
Controllor,  with  a  Sequencer  in  a 
Single  Enclosure 


■  FEATURES 

•  Integrated  program  console  for  flexible  program¬ 
ming  (both  ladder  diagram  and  sequence  control 
systems) 

•  Continuity  (trace)  checking  possible 

•  RAM-type  CPU  and  RAM-  &  ROM-type  CPU 
available 

•  Built-in  24-hour  clock  for  time  control 

•  PROM  writer  function  (RAM-  &  ROM- types  CPU 
only) 

•  Programs  may  be  dumped  onto  any  canette  tape 


AVAILABLE  TYPES 

Classification  j 


RAM  81  ROM  type 


RAM  type 


Specification 

Type 

RAM  (2  KW|  &  ROM  type  CPU.  48/48  I/O 

Cassette  l/F,  PROM  write.’  with  24-hour  clock 

SCY-P5R10E 

RAM  <1  KW)  &  ROM  type  CPU.  32/24  I/O 

Cessette  l/F.  PROM  writer  with  24-hour  clock 

SCY-PSR30E 

RAM  (2  KW)  type  CPU  48/48  I/O, 
cessette  l/F 

SCY-P5R11E 

RAM  (1  KW)  type  CPU  32/24  I/O. 
cassette  l/F 

SCY-P5R31E 
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SPECIFICATIONS 


I  SYSTEM  CONFIGURATION 


Supply  voltage 

1 10/1 20/220/240  VAC.  50/60HZ 

Poiwer 

consumption 

Approx.  160  V  A 

Main  control 
element 

8-bit  microprocessor 

Program  memory 
element 

CMOS  RAM  or  EPROM 

Programming 

system 

Ladder  diagram  and/or  timing  chart  system 

Program  capacity 

Ladder  diagram  type: 

RAM  2k  words 

EPROM  2k  words  x  4 

No.  of 
sequencers 
(Timing  chart 
system) 

3  (99  steps/sequencer) 

No.  of  input/ 
output  points 

Input:  48  points  max. 

Ou  tpu  t  48  poin  ts  max . 

Input 

apacification 

No-voltage  contact  input 

Internal  power  supply  20  VOC  10mA 

Output 

specification 

Relay  contact  output ’(SPST  NO) 

220  VAC/24  VDC  2A 

{•OMRON  Model  G3F  Solid-state  Relay 

can  also  ba  used.) 

Scan  time 

Ladder  diagram  type  38msec/1k  words 

Step  advance  type  SOOusec/step 

contro"*r  ♦  9msec 
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•  TIMING  CHART  PROGRAMMING 
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APPLICATIONS: 

•  Machine  toolt 

•  Packing  and  packaging  machines 

•  Food  processing  machines 
a  Printing  presses 

•  Conveyors 

a  Assembly  lines 


NOTE:  DIMENSIONS  SHOWN  IN  THIS  CATALOG  ARE  IN  UNITS  OF  MILLIMETERS  AND  THOSE  IN 
PARENTHESES  ARE  IN  INCHES. 
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FEATURES  OF  THE  SC212 

The  Savergy®  SC212  (Demand 
Controller)  is  the  most  technologically 
advanced  demand  controller  on  the 
market  today  Savergy's  highly  soph¬ 
isticated  and  reliable  design  offers 
today's  homeowners  features  not 
found  in  other  demand  controllers. 
The  system's  advanced  control  soft¬ 
ware  makes  the  SC2 1  2  a  truly  intel¬ 
ligent  demand  controller  to  provide 
the  user  with  increased  comfort  and 
convenience  as  well  as  maximum 
energy  savings  Some  of  the  advanced 
features  are: 

1  Control  Points  Eight  separate 
control  points  for  maximum 
energy  utilization  Up  to  16 
controlled  loads  with  Double- 
Pole  Relays. 
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SAVERGY, 


With  a  SAVHRGY® 
Demand  Controller 
at  work  you  can  rest 
assured  your  electric  bills 
will  be  under  control. 


Digital  Read-out  -  Displays 
instantaneous, average, ot  peak 
demand  for  precise  monitoring 
of  power  usage. 

"Circuits  ON”  LED  indicators 
display  ON/OFF  load  status. 
Non  volatile  EEPROM  micro¬ 
processor  memory  -  insures 
retention  of  all  control  functions 
following  any  power  loss  No 
batteries  required 
Over  Limit  Alarm  sounds  if 
over  demand  set  point  condi¬ 
tion  is  imminent. 

On/ Off  Times  Programmable 
Oto  15  minute  MINIMUM  ON 
and  OFF  times  on  all  eight 
control  points  for  efficiency 
and  to  protect  heat  pump  air 
conditioning  loads  or  other 
motor  loads 


Priority -Flex  programming 
gives  choice  of  virtually  unlim¬ 
ited  load  control  strategies 
(rotate,  fixed,  fixed-rotate 
combination,  dual-rotate  to 
maximize  adaptibility  to  load 
requirements  and  environment 


Model  SC-212 


c-m 


/.V.'nv.v; 


Ax'jiV 


v.V.'W 


T 


8.  Demand  Averaging  Period  of 
15,  30,  and  60  minutes. 

9.  Demand  Range  -  Programmable 
to  40  or  80  KW  for  use  on  200. 
amp  or  400  amp  electrical 
services. 

10.  Three-channel  utility  interface 
for  Time-of-Demand  rates  and 
connection  to  utility  direct 
control  program  receiver,  timer, 
or  other  activation  device. 

1 1.  Custom  distributed  control  sys¬ 
tem  strategies  available. 

■  Set  back  demand  for  ON- 
peak. 

■  Set-up  multiple  of  demand 
for  OFF-peak. 

■  Control  disable  for  OFF- 
peak 

■  Multiple  set  points  for 
ON/OFF  peak  or  summer/ 
winter  setting. 


The  Savergy®  SC212  is  designed 
and  manufactured  to  the  highest 
quality  standards  in  the  industry  today 
by  Savergy  F.nergy  Systems,  Inc.,  a 
name  synonymous  with  quality  in 
demand  energy  controls.  From  the 
people  w  ho  brought  you  the  industry 
standard  SCI  1 2  With  Savergy®,  you 
can  be  assured  your  electric  bills  will 
be  under  control. 


SC212SYSTEM 

RELAY  UNIT 

Function:  Performs  power  (demand) 
signal  conditioning  and  load  switch¬ 
ing  Supplies  power  to  Control/ Dis¬ 
play  Unit 

Components:  Power  (demand)  sig¬ 
nal  conditioning  circuitry  (*5% 
accuracy),  load  switching  circuitry, 
enclosed  mechanical  power  relays 
and  Control/Display  Unit  power 
supply 


Options:  For  motor  loads  optional 
low  voltage  mechanical  pilot  relays 
may  be  specified.  Expanded  control 
of  services  up  to  400  amps  may  be 
accommodated  upon  special  order. 
An  additional  option  is  available  to 
accommodate  three  phase  service. 

Power  Supply:  1  15  Volts  A.C.,  0.2 
amp 

Outside  Dimensions  Specifications: 
12"  x  8”  x  4"  NEMA  3R  Surface 
Mount,  or  15”  x  12"  x  4"  NRMA  1 
Flush  Mount. 

CON  1ROL  DISPLAY  UNIT 

Display  and  Alarm:  User  set  kilowatt 
demand  limit  and  actual  kilowatt 
demand  are  displayed  utilizing  high 
efficiency  I.FDs  Actual  demand  may 
be  displayed  as  instantaneous,  15 
minute  average,  or  pcak-detnand- 
since-rcset  for  maximum  flexibility 
in  determining  optimum  energy  use 
patterns.  The  on/off  condition  of  up 
to  eight  separate  circuits  is  displayed 
by  eight  “Circuits  On"  status  lights 
for  added  monitoringconvcnience.  A 
solid  state  audio  alarm  and  "Reduce 
Demand"  indication  will  activate 
when  demand  of  uncontrolled  loads 
exceeds  user-set  demand  limit.  The 
display  indication  features  variable 
intensity  for  matchingexisting  light¬ 
ing  conditions.  The  audio  alarm 
volume  is  adjustable  to  satisfy  user 
requirements. 

Components:  Includes  Duralogic™ 
microprocessor  memory,  system  de¬ 
finition  circuitry,  control  status  display 
circuitry  and  solid  state  audio  alarm 
transducer. 

Outside  Dimensions:  7-7/8"  W  x 
5-5/8“  H 

Wall  Insert  Dimensions:  7-1/8"  W 
x  5-1/8“  H 

Wall  to  Front  Surface:  1" 

Recessed  Depth:  2" 


LOAD  CONTROL  STRATEGIES 

The  Savergy®  SCcl2  Is  the  most 
versatile  residential  demand  com  roller 
available.  With  Savergy's  new  ad¬ 
vanced  Priority-Flex”  programming 
algorithm,  the  user  can  assign  up  to  8 
levels  of  priority,  to  up  to  8  control 
points.  This  offers  the  user  a  choice 
of  unlimited  load  control  straiegies 
allowing  maximum  adaptability  to 
household  load  requirements.  These 
strategies,  described  below,  include 
the  Fixed  Priority  strategy,  the  Rotate 
strategy,  the  Fixed-Rotate  strategy, 
and  Dual-Rotate  strategy,  in  virtually 
unlimited  combinations.  When  the 
user-set  demand  limit  is  exceeded, 
actual  demand  is  reduced  by  turning 
off  controlled  loads  according  to  the 
strategy  selected. 

For  added  flexibility  and  motor 
load  protection,  all  control  circuits 
feature  programmable  minimum 
on/off  times,  ranging  from  1  minute 
to  1 5  minutes  Load  control  strategies 
and  minimum  on/off  times  may  be 
selected  through  rhe  front  panel  of 
the  Control/Display  Unit.  The  four 
primary  load  control  strategies  are: 

■  Fixed  Priority  Strategy:  Up  to 
eight  household  circuits  are  turned 
on  and  off  in  order  of  priority  from  1 
through  8  where  loads  switched  by 
control  circuit  1  have  the  highest 
priority. 

■  Rotate  Strategy:  Under  this  strat¬ 
egy,  all  eight  control  circuits  are 
assigned  an  equal  but  rotating  priority, 
which  turns  off  loads  sequentially 
every  30  seconds  as  required  to  main¬ 
tain  demand  below  the  limit  Unless 
all  rotating  loads  must  be  turned  off, 
the  first  load  previously  off  is  restored 
at  the  beginning  of  each  30  seconds 
interval. 

■  Fixed/Rotate  Strategy:  This  strat¬ 
egy  combines  aspects  of  the  Fixed 
Priority  strategy  and  Rotate  strategy 
such  that  up  to  3  control  circuits  may 
receive  first,  second,  and  third  priori¬ 
ties  w  ith  the  remaining  control  circuits 
assigned  a  lower  rotating  priority. 


Capacity:  Controls  up  to  240  amps 
at  25'C  for  200  amp  household  service. 
A  maximum  of  sixteen  circuits  using 
either  1  15  or  230  volts  may  be  con¬ 
nected  thorugh  standard  combinations 
of  single  or  double  pole  25  or  30  amp 
mechanical  relays 


Manufactured  by: 

SAVERGY,  ENERGY  SYSTEMS.  INC. 
1 404  Webster  Ave. 

Fort  Collins,  CO  80524 


■  Dual  Rotate:  This  strategy  allows 
for  2  or  more  groups  of  rotating 
loads  For  example,  3  loads  could 
rotate  among  themselves  as  priority 
and  the  remaining  5  loads  could 
rotate  among  themselves  as  priority 
2. 


r  ~  '  \  .  .  i  :  L  v  -  t  •  ® 
FORT  COLLINS  CO  (303)  221-4200 
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The  Seaboard"  System  90  is  highly  modular  both  in  the  number  of  points  which  can  be 
monitored  or  controlled  and  in  the  specialized  energy  management/control  subsystems 
that  can  be  employed.  It  can  operate  as  a  stand-alone  system  or  as  part  of  a  distributed 
network  with  up  to  32  systems  A  single  System  90  can  control  or  monitor  96  points,  a  System 
90  network  over  3000  points. 

Proportional  Integral  Derivative  (PID)  logic  and  Direct  Digital  Control  (DDC)  are 
standard  features  of  the  system.  As  an  option,  the  system  can  include  dynamic  color 
graphics,  data  logging,  and  disc  upload/download  capabilities  A  real  time  clock  and 
battery  backup  are  standard  Multiple  terminals  can  be  included  so  lhat  the  Seaboard" 
System  90  can  be  operated  from  more  than  one  location  A  modem  can  permit  access  to 
system  data  control  from  any  telephone  location  with  a  portable  terminal.  A  multilayered 
operator  ID  code  restricts  entry  to  those  with  the  necessary  ’key."  English  language 
statements  are  used  to  command  the  system. 

The  modular  Seaboard"  system  software  includes: 

Chiller  Management/Control  -provides  for  complete  automation  and  control  of  a 
chilled  water  plant  with  the  option  of  automating  the  condenser  water  system. 
Multiple  chillers  and  multiple  loops  can  be  controlled 

Damper  Control  —performs  mixed  air  control  and  reset  I  or  conslanl  and  variable  air 
volume  systems.  Mixed  air  temperature  control,  reset,  and/or  enthalpy-based 
economizer  operation  is  available.  Duct  averaging  sensors  are  used  to  eliminate 
errors  due  to  stratification  effects. 

Heat/Cool  Reset  — is  designed  to  control  and  adjust  setpoint  of  chilled  water,  hot 
water,  and/or  steam  coils  to  achieve  specific  discharge  air  temperatures  in  a  zone  or 
zones  This  subsystem  uses  outside  air  or  key  zone  conditions  and  is  programmable  by 

time  of  day 
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Temperoture-bosed  Load  Control— pfovides  for  peak  demand  load  shedding,  daily 
tables  for  different  energy  management  strategies  based  on  time  of  day  and  day  of 
week,  normal/setback  temperature  override,  optimized  start/stop.  automatic  adjust¬ 
ment  for  daylight  savings,  degree  day  calculations,  and  special  commands  for 
lighting  control  are  standard. 

Boiler  Management/Control— is  designed  to  manage  and  control  multiple  package 
jackshaft  fire  tube  or  water  tube  boilers  up  to  800hp.  There  are  three  modules  in  the 
subsystem: 

Capacity  Control 
Trim  Control 
Monitoring/Reporting 

Alarm/Status  Reporting— provides  digital  alarms  for  N/O  or  N/C  contact  points.  A 
unique  40-character  message  which  can  be  changed  from  the  console  tells  the 
operator  exactly  what  happened  and  what  to  do.  Messages  can  be  directed  to 
remote  terminals  based  on  time  of  day  and  day  of  week. 

All  of  the  System  90  subsystems  employ  extensive  management  reporting  to  keep  the 
user  fully  informed  of  plant  operation.  All  Seaboard'"’  subsystems  offer  user  defined  tables, 
choice  of  control  sensors,  and  operational  modes  changeable  throughout  the  day  and/ or 
by  control  conditions.  From  the  console,  the  user  can  change  all  parameters  for  all 
subsystems  in  a  tutorial  fashion  where  the  system  asks  the  questions  and  the  user  provides 
the  answer.  All  subsystem  interfaces  assure  safety  and  integrity  of  native  controls. 

A  programmable  controller  can  be  an  integral  part  of  the  System  90  to  give  total  and 
complete  flexibility  to  the  user. 


Specification 


Microprocessor: 

INTEL  808SA 

System  Memory: 

64-1 28KB 

Operating  Voltage: 

110/240  VAC  60Hz 

Power  Consumption: 

Max.  150  Watts 

Output  Relays: 

Solid  State  OAC5A  3  Amps 

Input  Relays: 

Solid  State  IDC5.  25MA  3.32V  DC 

Analog  Input: 

4-20MA  24  V  DC 

0-1000  ohms 

1000-2000  ohms 

0-100  ohms 

1-5VDC 

(Temperature.  Relative 
Humidity.  Pressure. 
Voltage,  Frequency. 
Current,  etc.) 

Analog  Output: 

4-20  MA 

Operating  Ambient: 
Pit  nondorr. 

Weight: 


32°  F  to  120°  F  95%  RH  Non  Condensing 
I  loinhl  24"  42"  Width  24"  3A"  Doplh.  9" 
25-45  lbs  approx. 


For  Additional  Information: 
Seaboard  Energy  Systems 

461 7  Pembroke  Lake  Circle 
Virginia  Beach,  Virginia  23455 
(804)490-9261 
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Standard  four  and  eight  channel 
microprocessor  based  energy  man- 
agement  controllers 

Meet  the  powerful  new  generation 
of  four  and  eight  channel  controllers, 
the  offspring  Solidyne's  successful 
4000/8000  series.  Their  exciting  new 
features  let  you  apply  to  smaller  facil¬ 
ities  the  latest  energy  management 
techniques  previously  reserved  only 
for  larger  installations.  With  features 
like  adaptive  duty  cycling,  optimized 
start,  remote  communication,  etc.,  these 
affordably  priced  controllers  can  truly 
squeeze  the  last  dollar  of  energy  sav¬ 
ings  out  of  any  installation  while  pro¬ 
viding  the  fastest  payback  in  the 
industry. 
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Sealed  mylar  membrane  keypad  for  pro¬ 
gram  entry  and  control  interface 


8090 

Microprocessor  Analog  Input  Module 

•  (Optional  Device  See  bock  pa< 


MOO  3 

Auto  Answer  Modem 

300  Baud 


8041 

Remote  Communication  Interface  Mod¬ 
ule.  To  interface  between  4002  or  8002 
controller  and  telephone  modem  MOD-3 
(Novation  J-Ca»)  installs  inside  cabinet. 
Provides  remote  interrogation  and 
programming  capabilities  via  Apple  II  or 
I8M-PC  computers. 

Gel-Cel 

Rechargeable  Battery.  Maintains  memory 
during  power  outage  tor  up  to  48  hours 
when  fully  charged. 


C-  120 


Standard  Features: 

1  Time-of-day  scheduling  of  4  ex  8  loads 

2  Full  range  duly  cycling,  1  to  127  minutes  ON  or 
OFF  times 

3  Staggered  or  “rotating  load"  duly  cycling  When 
several  loads  are  programmed  to  duly  cycle 
together  in  this  mode,  the  run  times  of  these  loads 
are  automatically  spread  out  evenly  over  the  duty 
cycle  period  by  the  controller  to  maximize  the 
demand  savings 

4  365-day  holiday  programming  1 6  holidays  can 
be  programmed,  each  lasting  up  to  127  days 


5.  Automatic  daylight  savings  change  (may  be  elimi¬ 
nated  if  not  required) 

6  Minimum  ON  and  minimum  OFF  times  are  pro¬ 
grammable  for  each  load 

7.  Maximum  OFF  times  can  be  programmed  'or  loads 
under  analog  control 

8  Relay  output  logic  can  be  programmed  to  fail  open 
or  closed 

9  Rechargeable  battery  maintains  memory  and  clock 
during  power  failure 

10  Heavy  duty  locking  steel  cabinet 


i 


Precision 

Demand 

Control 


8071 A 


3270 

Precision  Demand  Control  Watt  trans 
ducer  For  accurate  demand  control  and 
monitoring  based  on  current  and  voltage 
sensing  Requires  current  transformers, 
one  per  phase  of  incoming  service  (not 
included)  Requires  one  input  on  analog 
module  Mounts  externally  to  4002  8002 
at  incoming  service 
Size  00  7  3/4"  x  4  1/4"  x  1  1/4" 
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1 20V AC 


3282C 

Temperature  Sensor.  One  required  for  each 
analog  input  used  far  temperature  control 
Sensor  element  may  be  removed  from  case 
and  mounted  directly  into  existing 
thermostat  or  other  enclosure 
Size  2"  x  2"  x  I" 


4/8  Channel  Built-in  Relay  Outputs  Cord, 
ratings  5A  resistive  24  VAC  SPOI 

ON  Override  Terminals 

Output  Spade  Terminals 


Power  Line  Filter 

Removable  Conduit  Plate.  (Top  and  bi  t 
tom  of  cabinet)  far  easy  repta*.*  ”  '..at 
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Options  for  the  4002/8002: 


1 .  Two  Analog  Input  Board.  Model  8090 
This  low  cost  option  allows 
programming  any  o <  the  loads  to  turn 
ON  or  OFF  in  response  to  chosen  levels 
of  either  analog  input  The  two  analog 
inputs  will  accept  any  analog  input  sig¬ 
nals  from  Solidyne  sensors  such  os 
demand  controls  Model  3270,  tempera 
tore  sensors  Model  3282  or  humidity 
sensor  Model  3293 

2  Prioritized  Demand  Control.  Each  toad's 
shed  level  and  dead  bond  con  be  pro 
grammed 


Specifications: 

Electrical 

Input  Voltage:  1 20VAC.  60  Hz  (24  VAC 
and/or  50  Hz  available  Consult  factory) 
Power  Consumption:  24  Watts  at  1 20 
VAC 

Output  Relays:  Each  channel  has  SPOT 
isolated  relay  contacts,  rated  5  Amps 
resistive  at  24  VAC  2000  VA  maximum 
total  on  all  relays 

Circuit  Protection:  Heat  activated  fuse  in 
windings  of  input  power  transformer 
Wiring  Connection:  Knockouts  for  1  /2  and 
3/4  inch  conduit  Connections  made  to 
spade  terminals  and  AC  power  terminal 
block 


3  Kilowatthour  accumulation.  With  the 
demand  control  option  installed  on  one 
input  channel,  the  controllers  will  accu¬ 
mulate  total  kWh  usage  The  accumula¬ 
tion  may  be  read  out  locally  or  remotely 
over  telephone  lines  using  a  computer 

4  Optimized  start.  This  option  saves 
energy  by  providing  the  required  comfort 
level  at  the  beginning  of  occupancy  and 
not  before  Optimization  is  occom 
plished  using  inside  and  outside  tern 
peroture  inputs 


Mechanical 

Enclosure:  Wall  mounted  heavy  gauge 
steel  housing 

Finish:  Beige  textured  baked  enamel 
Dimensions:  13  3/4"  x  9  1/2"  x  3  3/4" 
Weight:  9  pounds 

Environmental 

Ambient  Temperature  Range:  32  '  to 
120“F 


5  Adaptive  duty  cycling  provides  a 
continuosiy  varying  duty  cycle  pattern 
that  is  determined  by  the  changing  lev 
els  of  one  of  the  anolog  inputs  (temper 
ature,  demand,  humidity,  etc  )  This 
ossures  maximum  savings  under  all 
conditions  without  loss  of  comfort 

6  Remote  Communication  Model  824 1 
This  field  installable  option  allows 
any  Model  4002  or  8002  to  be  pro 
grammed,  interrogated  and  monitored 
via  telephone  by  o  remotely  located 
computer  (Apple  II,  IBM  PC  or  others 
compatible)  using  Solidyne  Remote 
Communication  Software 


Operational 

Memory  Capacity:  144  bytes 
Memory  Requirement  per  Program  Entry 
(Note  that  each  entry  can  control  any 
combination  of  outputs  on  any  combina 
fion  of  days  of  the  week  ) 


ON  4  bytes 

OFF  4  bytes 

DUTY  CYCLE  10  bytes 

VARIABLE  CYCLE  14  bytes 

ANALOG  CONTROL  1 1  bytes 

OPTIMUM  START  10  bytes 

HOLIDAY  2  bytes 


Battery  Backup-  Rechargeable  battery 
included  provides  48-hour  standby  oper¬ 
ation  for  clock  memory 
Clock  Timing  Accuracy.  As  accurate  as 
60  Hz  line  frequency  On  battery  standby 
*  001% 

Max  kWh  Accumulation  (with  demand 
optiun)  8  digits 


National: 

Eastern  Regional: 

Order  Entry: 

Telex 

SOI  IOYW 

2207  Hammond  Drive 

516/567-3240 

1 -800/648  3980 

705612 

SAVES 

Schaumburg,  IL  60195 
312/397  8500 

South  Central  Regionol. 
501/664  1204 

Western  Regional 
714/988  0615 

C 

Customer  Service: 

312/397  8500 

Electronic  Bulletin  Board 

(Requires  Access  Code) 

_12231 2/397  3477 

Focsimile 

31 2-39/ -3356 
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ENERGY  CONTROLLER 


Solidyne's  exciting  third  genera¬ 
tion  of  energy  controllers  has 
been  enhanced  to  provide  even 
more  features  that  let  you  apply 
the  most  powerful  energy  man¬ 
agement  techniques  to  a  broad 
spectrum  of  applications  Availa¬ 
ble  with  4  to  32  output  chan¬ 
nels.  and  up  to  16  input 
channels,  these  controllers  can 
provide  sophisticated  energy 
control  tor  small,  medium,  and 
large  size  buildings,  and  at 
prices  that  allow  an  unusually 
fast  payback  Modular  design  al¬ 
lows  optional  functions  to  be 
added  as  needed.  Programming 
is  simple  and  user  oriented,  fol¬ 
lowing  the  format  ol  Solidyne's 
first  two  generations  of  highly 
rated  controllers. 
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FEATURES: 

STANOAJtO 

A  32  load  copobility  in  increments  ot  4  or  8 
relay  outputs 

A  365  day  programmability  tor  holidays. 

A  Automatic  leap  year  and  daylight  savings 
correction  it  desired  Daylight  savings  date 
programmable. 

A  Revei  sible  loud  relay  logic 
A  Programmable  relay  state  when  in  failure 

mode 

A  Piogiommable  power  failure  indicator. 

A  Minimum  and  maximum  ON/Off  limes  can 
be  specified  lot  each  lood 
A  Sequential  lood  turn  on  and  turn  oft. 

A  Automatic  sett- initialization  alter  power 
tailure  or  on  new  time  entry. 

A  50  Hz  or  60  Hz  operation  selectable 
A  Security  access  code. 

A  Switch  programmable  tail  safe  reloy  status 

OPTIONAL 
Analog  Inputs* 

A  8  or  1 6  analog  inputs. 

A  Accepts  utility  demand  pulse  inputs  with  any 
multiplier  tackx 

A  Analog  inputs  can  be  avetoged  (sliding 
window)  over  o  selectable  time  period 
A  Analog  sensor  reodings  can  be  converted 
and  calibiated  through  keyboard 
A  Analog  sensor  reodings  ore  scanned  and 
displayed  continuously 
Power  Line  Carrier 

A  Integrated  32  channel  PLC  capability  (Re¬ 
quires  transmitter) 

Voice  Prompt 

A  Provides  verbal  help  to  the  operator  (Re¬ 
quires  speech  module) 

Remote  Communication  (Requires  inteifoce 
module) 

A  Remote  communication  capability  via  phone 
lor  program  entry,  review,  modification,  and 
lor  interrogating  recorded  data  Programma¬ 
ble  phone  ring  count  to  delay  outa  answer 

A  Ota)  Out  capabilities  tor  scheduled  or  analog 
alarm  conditions 

A  Communication  software  available  tor  APPLE 
It.  and  r8M  PC  computers 
A  Direct  serial  printer  hook  up  with  punt  menu 
A  Security  code  to  pievent  tampering 

•  "  These  options  require  addition  of  unoiog  input 
moduie(s)  plus  oppropnate  sensors  or  other 
occessones 


FUNCTIONS: 

LOAD  CONTROL 

STANDARD 

A  Time  of  day  ON/Off  schedules. 

A  Temporary  time  o:  day  ON/Off  schedules. 

A  Seconds  On  function  tor  signaling  pulsing, 

etc. 

A  Automatic  rotating  lood  (staggered)  duty 
cycling. 

OPTIONAL* 

A  Adoptive  (self adjusting,  continuously  vary¬ 
ing)  duty  cycle  controlled  by  one  ot  the 
analog  inputs  (lempeiature.  demond.  pres¬ 
sure,  humidity,  etc )  Winter/Summer 
switchover  automatic 

A  Analog  controlled  ON/Off  scheduling  Any 
onolog  con  control  ony  outpul(s)  in  o  varie¬ 
ty  ot  schedules  Wmter/Summei  switchover 
automatic 

A  Adaptive  (sett adjusting,  variable)  analog 
controlled  function  for  chiller  ond  boiler  re¬ 
set.  enthalpy  control,  etc 

A  Sett- 1  earning  optimum  stad/stop  functions 
Winler/Summer  switchover  automatic 

A  ON/Off  override  input  control 

A  Multiple  unit  daisy  chain  capability  tor  appli¬ 
cations  that  ieqi  e  more  than  32  outputs 
and/or  moie  thon  1 6  onolog  inputs. 

DATA  GATHERING 

STANDARD 

A  Run  time  ot  all  outputs  lecorded  up  to 
10.000  hours  in  one  minute  increments 

OPTIONAL  (with  override  modules) 

A  Run  lime  ot  oil  override  inputs  rpcorded  up 
to  10.000  hours  m  one  minute  increments 

OPTIONAL  (with  analog  inputs) 

A  first  eight  (.8)  analog  inp  its  will  record 
maximum  or  minimum  ic  rdings  tor  the  past 
35  days 

A  First  two  (2)  analog  inputs  will  record  48 
hour.  15  minute  averaged  readings 

A  kWh  or  other  onolog  time  accumulation  lor 
oil  16  analog  inputs  up  to  99.999  999 


miw 


Mod-3. 

Auto  Answer  &  Oral  Out 
Modem.  300  Baud 


M42 

Remote  Communication 
Interlace  Module.  For  interfacing 
between  Micromizer  III  and  tele 
phone  modem  MOD- 3,  (Novation 
J-Col)  Installs  inside  Micromizer 
III  cabinet  Provides  remote  inter 
rogotton  and  programming  copo 
brlily  via  APPLE  II  or  IBM  PC 
computers  Alarm  Oial-Out  to  re¬ 
mote  monitoring  computer  Plug¬ 
in  module  324 1  required  for 
onsite  printer  output 


3290 

Power  Line  Carrier  Transmitter. 
Provides  32  channels  of  PIC 
transmission  to  receivers  ol 
controlled  equipment  Mounts  ex 
lernol  to  Micromiter  III  at  power 
distribution  panel  Connects  to 
Micromizer  III  via  2  wire  shielded 
coble  Output  connects  to  all  3 
phases  o I  power  line  PLC  open 
ates  simultaneously  with  but  in¬ 
dependent  of  relay  outputs 
(Relay  outputs  not  required ) 

Size  6%'  x  4W  x  I '/»* 


Local  Pnnter  (Requires  324 1 
interface  module) 


3270 

Precision  Demand  Control.  Walt 
transducer  For  occurote  demand 
control  ond  monitoring  based  on 
current  and  voltage  sensing  Re 
quires  current  transformers  one 
per  phase  of  incoming  service 
(not  included)  Requires  one  in¬ 
put  on  analog  module  Mounts 
externally  to  Micromi/er  III  at  in 
coming  service 
Size  OD  x  4'/.'  x  W«" 

ID  5'/j'  x  2"  x  1  '/«* 
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Power  Switch 


Power  Line  Filter 


Removable  Conduit  Plate  (top 
ond  bottom  ot  cabinet)  tor  easy 
replacement 


A.  Program  Switches 

tor  option  selections 

B  M50 

Speech  Module  Generates  verbal 
help  for  programming  prompting, 
review  and  olorm  Plug  m  mod 

ule 

C.  Opllonol  Memory  Modules 

M43A  Provides  additional  mem 
on  required  tor  alarm  dial  out 
ond  on  site  printer 

M46A  Standard  operating 
software 


D.  Future  Expansion  Bus 

E.  Gel-Cel 
Rechargeable  Banety 

F.  3208R 

Eight  Chonnel  Relay  Output 
Board.  Plugs  into  basic 
Mictomizer  III  unit  Output  contact 
noting  5A  resistive.  24v,  SPOf 
Hard  wire  override  terminals  tor 
eoch  channel  Four  channel 
3204R  Relay  Output  Board  is 
also  available 


G.  M87 

Override  Modules  (Up  to  4). 

Eoch  provides  8  chonnels  of 
Override  (unction,  PLC  override, 
and  override  on  time  occumuta 
tlon,  by  means  ot  external  con 
loci  closures  Plug  in  modules 

H.  MBS 

Analog  Input  Modules  (2  max  ). 
Eoch  accepts  8  inputs  from 
onolog  sensors  or  discrete  (con¬ 
tact  closure)  inputs  Plug  in 
modules 


Options  with  M "  prefix  are  modules  designed  tor  direct  plug  m  inside  ( 

Ihe  Micromizer  III  Model  3203  Relay  boards  (3208R.  32CMR;  also  ore  I 

plug  m  All  other  senes  3200  options  are  wired  to  the  Controller  from  i 

on  external  location  C-125 


Other  analng  sensors.  Such  as 
humidity  and  pressure  ore  also 
available 


I.  3282C 

Temperature  Sensor  One  re 
quired  tor  each  analog  input 
used  for  temperature  central 
Sensor  con  be  field  recalibrated 
through  keypad  Sensoi  element 
may  be  removed  from  cose  and 
mounted  directly  into  existing 
thermo  .tat  or  other  enclosure 
Size  2”  x  2"  x  t" 

J.  3283 

Pulse  Input  Demand  Control 

Uses  power  company  S  pulse 
initiating  muter  to  accurate1'/  de 
teimine  demand  Mounted  edcr 
not  to  M;C'Otr.t,’'v  III  cabm.  I  at 
incoming  service  Requ-'es  one 
input  on  analng  module 
Size  6  V  »  4’  ."  x  W 


Micromizer  III 
Specifications 

Electrical _ 

Input  Voltage:  1 20  VAC.  50  or  60  Hz  selectable  (24  VAC 
available  Consult  factory ) 

Power  Consumption:  24  Walts  at  )  20  VAC 

Output  Relays:  Each  channel  has  SPOT  isolated  relay  con 
tacts,  rated  5  Amps  resistive  al  24  VAC  2000  VA  maxi¬ 
mum  total  on  all  relays 

Circuit  Protection:  Heal  activated  (use  in  windings  of  input 
power  transformer  Line  transients  suppressed  by  special 
filter 

Wiring  Connection:  Knockouts  tor  '/?  and  %  inch  conduit 
in  removable  plate  Connections  made  to  screw  terminal 

blocks 

Mechanical _ __ _ _ _ 

Enclosure:  Wall  mounted  heavy  gauge  steel  housing 
Finish:  Beige  textured  baked  enamel 
Dimensions:  13-V*"  x  9'/2"  x  3%’ 

Weight:  1 5  pounds 

Environmental _ _ 

Ambient  Temperature  Range:  32°  to  1 20  F 
Operational _ _ _  _  .. 

Memory  Capacity:  4000  characters  (bytes) 

Battery  Backup:  Rechargeable  batteries  provide  8  days 
standby  operation  for  clock  and  memory 

Clock  Timing  Accuracy:  As  accurate  as  60  Hz  line 
frequency  On  battery  standby  *  001% 

Max.  kWh  Accumulation  (with  demand  option):  8  digits 

*  Specifications  subject  to  change  without  notice 
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MICRO  FIELD  MULTIPLEXER  PANEL 


MODEL  5441 
A  5400  CAMNET®  BUILDING  BLOCK 
21  INPUT  /  OUTPUT  POINTS 


OUTSTANDING  FEATURES 


Operates  on  a  stand-alone  basis  as  a  control 
and  monitoring  station 

No  coax  cable  —  inexpensive  twisted  pair  wir¬ 
ing  to  input/output  points 
Simple  to  operate  with  English  commands 
Automatic  monitor  and  control  functions  are 
part  of  the  system 

ASCII  RS232C  communications  with  automatic 
baud  rate  detection 

Automatic  telephone  answering  and  dialing  for 
remote  capability  using  integral  modem/dialer 
Standard  industrial  interfaces  for  input/output 
points 

Monitors  contact  and  transducer  alarms  with 
user-programmable  limits 
8-day  clock  for  day/date/time  output  control 
with  advance  selection  of  daylight  savings  time 
Microprocessor-based  design 


DESIGNED  FOR  ENERGY 

ENERGY  MANAGEMENT: 


MANAGEMENT,  PLUS  MAINTENANCE  AND  SECURITY  MONITORING 

Can  be  user  programmed  (or: 

(1)  Separate  time-of-day  scheduling  (or  each  load  and  each  day  plus  up  to  15 
holidays 

(2)  Duty  cycling  in  5-minute  increments  o(  selected  loads 

(3)  Night  setback  (or  winter  or  setup  (or  summer 

(4)  Peak  demand  monitoring  with  load-shedding  control 

(5)  Thermostatic  equipment  control  capabilities 

(6)  Optimum  Start 

(7)  Proportional  analog  outputs 


MAINTENANCE  MONITORING: 


Automatically: 

(1)  Reports  equipment  failures  locally  or  remotely 

(2)  Maintains  equipment  runtime  totals 

(3)  Provides  notification  of  schedu'ed  maintenance 


SECURITY  MONITORING. 
TELEPHONE  INTERFACE: 


Magnetic  door  switches,  smoke  alarms,  and  other  contact  closures  can  be 
automatically  monitored 


Via  the  standard  dial-up  telephone  network: 

(1)  Allows  access  from  a  remote  terminal  so  that  many  544l's  can  have  a  central  con¬ 
trol  station 

(2)  Provides  for  automatic  alarm  transmission  to  a  remote  maintenance  facility  with 
workday  and  weekend  phone  number  scheduling 


SYSTEM  ALARMS: 


Automatically  reports  locally  or  remotely: 

(1)  Failures  of  equipment  to  go  on  or  off 

(2)  Input  measurements  that  are  outside  programmed  limits 

(3)  Status  change  on  alarm  contact  inputs 

(4)  Runtime  limits  exceeded 

(5)  For  after-hours  alarms,  a  different  phone  number  can  be  designated  if  desired 

(6)  Power  failure  alarm 


SYSTEM  REPORTS: 
SYSTEM  SECURITY: 


Can  be  manually  initiated  or  automatically  printed  out  at  user-programmed  times  tor 
data  collection 


A  three  level  password  system  permits  only  authorized  personnel  to  operate  the  5441 


CAMNET  (I 


3M  5441-12  85 


SP/!\RTON  TECHNOLOGY,  IIMC. 
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5441  with  Power  Supply  and  Battery  Backup 


5441  with  Power  Supply,  Battery,  and  Modem/Dialer 


8  BINARY  INPUTS: 

8  BINARY  OUTPUTS: 

4  ANALOG  INPUTS: 

1  ANALOG  OUTPUT: 

ANALOG  ACCURACY: 
POWER  SUPPLY: 

OPERATING  ENVIRONMENT; 
COMMUNICATIONS: 

ENCLOSURE: 

WEIGHT. 


- SPECIFICATIONS - -  -  ■  ■■ 

(1)  Normally  open  or  normally  closed  contact  points. 

(2)  TTL  compatible  voltage  levels  (+  5v)  or  open  collector  drivers. 

Capacity  to  sink  100  milliamperes  at  up  to  30  volts  continuously  . 

Selectable— 

(1)  0-5  volts  DC  with  an  input  impedence  ot  1000  ohms. 

(2)  0-10  volts  DC  with  an  input  impedence  of  2000  ohms. 

(3)  4-20  milliamp^  -es  DC  with  an  input  impedence  of  250  ohms. 

Selectable  — 

(1)  4-20  m1'!, amperes  DC  current  sink  into  a  load  of  up  to  500  ohms. 

(2)  2-'C  volts  DC  into  a  load  of  5.000  ohms  or  greater. 

±  1%  of  full  scale  value. 

115  VAC,  0.3  Amps,  to  a  wall  plug-in  transformer  providing  20  VAC,  2  0  Amps  to  the  unit, 
24VDC,  5A  available  for  binary  output,  analog  output,  and  analog  input  transducers.  8 
hr  battery  backup  for  computer;  4  hour  with  integral  modem/dialer 

(1)  Temperature:  —  20'F  to  120’F  (—  30'C  to  49*C). 

(2)  Humidity  0-95%  non-condensing. 

ASCII  RS232C  automatic  selection  for  110,  300,  1200,  2400  and  4800  baud.  For  remote 
communications  via  the  direct  distance  dial  telephone  network,  an  optional  Sparton- 
designed  modem/dialer  can  be  installed  in  the  5441  See  photo  above. 

Locking  NEMA-1,  10  25"  high  x  10  25”  wide  x  4"  deep. 

7  5  pounds  not  including  batteries. 
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PROGRAMMABLE  CONTROLLERS 

INTRODUCTION 


GENERAL 


Programmable  controllers  are  used  in  a  variety  of  applica¬ 
tions  to  replace  conventional  control  devices  such  as  relays 
and  solid  state  logic.  When  compared  with  conventional 
control  means,  programmable  controllers  (PC’s)  allow  ease 
of  installation,  quick  and  efficient  system  modifications, 
more  functional  capability,  troubleshooting  diagnostics  and 
a  high  degree  of  reliability.  Typical  applications  include  au¬ 
tomated  material  handling,  machine  tool,  and  assembly  ma¬ 
chine  control,  wood  and  paper  processing  control,  injection 


Q  M 


molding  machine  control  and  process  control  applications 
such  as  film,  chemical,  food,  and  petroleum. 

The  SY/MAX  designation  is  used  to  describe  a  family  of 
programmable  controller  equipment.  Family  members  in¬ 
clude  processors,  input-output  equipment,  programmers 
and  peripheral  equipment  developed  to  be  interchangeable 
with  other  family  members.  Process  control  equipment  is 
also  part  of  the  SY/MAX  PC  Family  of  devices. 


£  ->V 
*  * 
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SY/MAX  Model  300  Programmable  Controller 


SY/MAX  CRT  Programmer 


SYSTEM  HARDWARE  AND  PROGRAMMING  EQUIPMENT 

The  SY/MAX  Programmable  Controller  Family  consists  of  used  to  enter  the  user  control  program  into  the  system  hard- 

two  groups  of  equipment:  1)  system  hardware  and  2)  pro-  ware.  Once  the  program  is  entered  the  programming  equip- 

gramming  equipment.  System  hardware  is  used  to  control  ment  can  be  used  for  monitoring,  program  alteration,  or 
the  actual  operation,  while  the  programming  equipment  is  message  displays  but  is  not  required  for  system  operation. 

SYSTEM  HARDWARE 

System  hardware  consists  of  a  processor,  one  or  more  rack  cate  with  external  I/O  control  devices  such  as  limit  switch- 

assemblies,  power  supplies,  Input/Output  modules,  and  va-  es,  motor  starters,  etc.  System  hardware  may  also  consist  of 

nous  other  modules  that  provide  additional  capabilities.  a  single  Model  100  PC  which  incorporates  all  necessary 

The  rack  assemblies  and  associated  I/O  modules  communi-  hardware  in  a  single  package. 

PROGRAMMING  EQUIPMENT 

The  SY/M  AX  PC  Family  programming  equipment  consists  for  monitoring  the  operation  of  the  system.  A  separate 

of  either  a  Hand-Held,  Standard  CRT,  Deluxe  CRT,  or  Loader/Monitor  for  monitoring  and  changing  data  or  print- 

IBM  programming  package  used  during  program  entry  or  ing  messages  can  also  be  ordered. 

SUPPORT  LITERATURE 

Support  literature  in  the  form  of  Technical  Manuals,  and  SY/MAX  Programmable  Controllei  Tamils 
individual  Instruction  Bulletins  is  available  for  the 


SY/MAX  TECHNICAL  MANUALS 

SY/M  AX  Programmable  Controller  Technical  Manuals  in- 

elude  a  collection  of  Instruction  Bulletins  in  a  convenient  T  pww  Tecsn.rai 

ring  binder  format  (see  Instruction  Bulletin  table  page  4  to  " con.7i2n-7Jv« cu, 

determine  which  Instruction  Bulletins  arc  included  in  each  Manu.ii _ 

Technical  Manual)  This  for ma t  allows  easy  updating  of  *  ,i  C>.i 

technical  manuals  as  new  products  and  literature  are  cri 

r  A  lno«»r!«M  Aim  f 

introduced. 


Processor  Technical  Man.,  it 

Con>cn»n»»n<-,iv*  CitV>s  8010  80<?0  80 '0  4  8(M0  Tp< 

Ma^u.ii _ 

♦  »i  M.ini.ai  a  i  i  pi,  r 

change 

A  Aim  p.jch  P»c*  r 
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INTRODUCTION  —  Cont’d 
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OM*  6 

Product 

Category 

Type 

Oascnption 

Number  1* 

6010 

SFW-30 1 

1  Common  ica  bona  Software  for 
'  0€C  POR  Compuferi 

3059*  290-02 

mmumcabon 

SFW  302 

Oocumenubon  Sortwai* 

3069*  290-02  * 

6 

SFW- 302 

tor 

30696  291  02  > 

Kumentabon 

Form  RL  1 

DEC 

3059*  292  02* 

Software 

SFW-302 

FOR 

30696  292  03*’ 

Form  RXl 

Computer* 

3069*293-02  ‘ 

IWwW  m  I 

T*Cfwx*l  Manujl  I 


3069* 

r 601-60  SM  606 


me ludwa  m  I 

I  Technical  Manual  f 


3059* 

601  60  SM  605 


Latest  instruction  8u*ftm  avadaOte  auKxnancady  0#  »uppbe<j  —  *uHi«  number  may  change 
IndrwJuai  instruction  BuReim*  v*  available  on  a  no  charge  bavs  For  a  complete  set.  order  the 
Comprehenuve  Tectvucat  Manual  from  above 
'I  »v-m  OSM  *0?0  *00  P»<*j»*mm*hte  CVwtrrWW 

♦  included  w>th  Software 
6  included  with  Progr  ammer 


SFW307  Oocum*ni»bon  3069*291-02*' 

SFW  307  Software  30696  292  02  * 

Form  «U  lor  30596-292  03  > 

6010  SFW-30  7  DEC  3069*  293-02* 

Commutation  F°""  "*»  VAX 

4  SFW-30 7  Computers 

Documentation  ^<ym 

Software  SFW-31 1  XYCOM  Documentation 

Software  30696  171 

SFW-321  SY/MAX  Communications 

Software  lor  IBM  Personal 

_ _ Cc-py1-^  ysQR.ua 

6  Inciudeu  wiih  each  Class  0010  Type  SPR  100  Hand-Held  Programme 

6  included  win  each  Class  00 10  Type  SIM- 100  Load«/Mon.tor 

05  Included  writh  earn  Class  0010  Type  SLR  1 00  HOCaimoge  Tape  Loader 


I  Documental  on 
I  Software 


SFW-30  7 
SFW  307 
Form  RL 1 
SFW- 307 
Form  R0OO 
SFW- 30  7 
Form  1600 
SFW-31 1 


PROGRAMMABLE  CONTROLLER/PROCESSORS 

GENERAL  PROGRAMMABLE  CONTROLLER  CAPABILITIES 


All  SY/MAX  PC  processors  have  the  following  capabilities: 
relay  logic,  latch/unlatch  relays,  data  transfer,  timers,  coun¬ 
ters,  master  control  relay,  synchronous  shift  register,  data 
comparisons,  bit  read  and  control,  transitional  output,  regis- 


Memory  St*6  (Words) 
Memory  Type 


ter  fencing,  respond  to  communications  from  other  proces¬ 
sors,  and  I/O  forcing.  The  table  below  indicates  additional 
features  of  SY/MAX  PC  processors. 


Model  300  Processor 


Nominal  Scan  Rate  (Per  IK)  . 

I/O  Capacity  . . . . . . 

0*gitai  I/O  voltages  . . 

Analog  I/O  . 

Remote  I/O 

Relay  Equivalents  . 

Storage  Registers  . 

PlD  Control 
Distributed  Control 

Asynchronous  Shift _ _  _ 

Math  ( -  .  ♦)  _ . 

Square  Root _ _ _ _ _ _ 

Abs  Value.  S*ne,  Cosine,  LogjQ.  LNe.  IV)* 

Pont  (Alpha -Numer-c  Mnssoje  .) 

Initiate  Communications 
Run  Mode  Pro'jf.Vtirnn.j 
Scan  Control 
Mato*  Op^raliOnb 
Floating  Point  Math 

Memory/Reg'Ster  Sernf<ty  Access  iPavswonii 


Mode)  100  PC 

Standard 

]  Deluxe  j 

Model  500  Processor 

420 

7*K.  IK.  2K  | 

2K.  4K.  8K 

RAM  or  UV  PROM 

RAM 

RAM  and/or 

UV  PROM 

RAM  and/or 

UV  PROM 

40ms  (’/tK) 

30ms  (Ladder) 

2ms  (Ladder) 

40 

256  typical 

Over  2.000 

120  VAC 

TTL  to  240  VAC.  250  VDC 

TTL  to  240  VAC.  250  VDC 

— 

YES 

YES 

— 

YES 

YES 

64 

t28 

over  2.000 

38 

96 

2.000 

— 

|  - 

1  | 

YES 

YES 

1  YES  _  _  _  i 

YES 

— 

- 

L ....  YES  1 

YES 

- 

— 

L  yes 

YES 

— 

- 

YES 

- 

- 

- 

— 

- 

L  .YES  . 

YES 

— 

- 

yes„  J 

YES 

- 

YES  ! 

YES 

- 

, 

YES 

_ 

— 

YES 

Model  700  Processor 
8K.  16K  3?K,  64K 
ram  with 
Bubb'e  Back-up 

1  3ms  (Ladder)  _ 

_ over  8  000  _ 

rTL  to  240  VAC,  2 SO  VOC 

| _ YES _ 

YES _ 

Over  8  000 

_ 8.000 _ 

_ YES 

YES _  ___ 

YE£  _ 

YES 

yes 

YES 

YES _ 

YES 

YES 

YES 

YES 

YES 

YES 
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SV/MAX  MODEL  lOO  PROGRAMMABLE 
CONTROLLER 


SY/max  Model  100  Programmable  Controller 

The  SY/MAX  Mode!  100  Programmable  Conlrollcr  is  a 
completely  self  contained  PC  with  integral  processor,  power 
supply  and  I/O.  There  is  a  choice  of  a  20  I/O  (12  inputs,  8 
outputs)  or  40  I/O  (24  inputs,  16  outputs)  package.  It  can  be 
ordered  with  either  420  words  of  RAM  memory  with  bat¬ 
tery  back-up  or  UV  PROM  Memory.  The  Model  100  PC  is 
capable  of  either  vertical  or  horizontal  mounting.' It's  label 
is  configured  for  vertical  mounting.  If  horizontal  mounting 
is  preferred  order  the  optional  Horizontal  Label  Set.  For 
minimum  height  the  Model  100  PC  may  be  mounted  on  it’s 
side.  Order  the  Low  Profile  Mounting  Bracket  set. 


Description* 

Cass 

1yp« 

Programmable  Controller  with  12  inputs.  8  Outputs. 
an<j  420  Wo*ds  Ram  Memory 

8020 

SCP  Ml 

Programmable  Controller  w»th  2 4  inputs  16  Outputs 
and  4 20  Words  RAM  Memory 

8020 

SCP-121 

P'ogrammaMe  Controller  with  12  Inputs  8  Outputs, 
and  4?0  Words  UV  PROM  Memory 

6020 

SCP  112 

Prog' am '"able  Controller  wtlh  24  Inputs  16  Outputs, 
and  4 20  Aura s  UV  PROM  Memory 

9020 

SCP  122 

Spare  Model  100  RAM  Memory  Moduit 

8020 

SMM  100 

Spare  Model  100  UV  PROM  Memory  Module 

8020 

SMM-110 

Replacement  Battery  tor  use  in  Model  100 
Programmable  Controls 

8020 

SMM- 1 1 S 

Fuse  K.i  tor  Model  tOO  10  Fuses 

8020 

SFK  210 

Low  Prot'le  Mounting  Bracket  S«t 

8020 

SMB  120 

Horizontal  l  at*?!  $#! 

0020 

SMB  130 

$  aii  i  r  ee  «a'pd  icy  t?C  VAC  .(.ivalxjn  <*'*1  t, !»'«■  r *•*' 

*  >o»  if  Apr  ‘aongs 


SY/MAX  MODEL  300  PROCESSOR 

The  Model  400  processor  is  mounted  into  the 
CPU  slot  of  a  digital  I/O  or  register  rack  as¬ 
sembly  and  is  available  in  two  versions:  Stan¬ 
dard  and  Deluxe. 

The  Standard  version  can  be  supplied  with 
V:K,  IK  or  2K  RAM  memory,  with  I/O  capac¬ 
ity  of  256.  The  processor  has  128  internal  re¬ 
lay  equivalents  and  *56,  4  digit  storage  registers 
for  timers,  counters,  s>nchronous  shift  regis¬ 
ters,  and  data  storage.  A  single  communica¬ 
tion  port  is  available  for  use  with  CRT  or 
Hand-Held  programmer,  Loader/Monitor  or 
Loader/ Recorder,  or  direct  connection  to  a 
Deluxe  Model  400  or  Model  500  processor. 

The  front  panel  lias  a  security  kevswitch  to 
select  RUN,  HALT,  or  DISABLED  OUT¬ 
PUTS  modes  of  operation.  It  also  has  five  sta¬ 
tus  indicator  lights. 

The  Deluxe  processor  includes  all  capabilities 
of  the  Standard  Processor  plus  the  following; 
IK  and  2K  UV  PROM  Memory  Versions, 
Asynchronous  shift  register;  4  function  math; 
PRINT  (alpha-numeric  message  generation); 
WRITE  (enter  data  into  other  Processor); 
READ  (obtain  data  from  other  Processor); 
and  ALARM  (send  preset  codes  to  other 
Processors).  The  Deluxe  processor  provides 
two  communication  ports. 


Description 

Oass 

Typ« 

Standard  Processor  with  1,2K  RAM  Memory 

8020 

SCP  311 

Standard  Processor  with  IK  RAM  Memory 

8020 

SCP  312 

StancJard  Prr.XeSSOf  with  ?K  RAM  Memory 

8020 

SCP  313 

Deluxe  Pon. •••'.sor  with  1.2K  RAM  Memory 

8020 

SCP  321 

De<u»e  P'oct-ysor  with  tx  RAM  Memory 

8020 

SCP  322 

Detu.e  Pro*  sor  with  2K  HAM  Memory 

8020 

SCP  323 

De'u»e  Powessor  with  IX  UV  I’MOM  Memory 

8020 

SCP  332 

Dniu»e  P'ocf'x'oi  with  2*  UV  k  hOM  Memory 

Cl  ?o 

SCP  333 

Oe-uAe  P-r.vessor  w.lh  tX  RAM,  IK  uV  PROM 

Memory 

8U?0 

SCP  344 

M  -del  .100  l  ..Dei  Kit 

flu  20 

M*  3t0 

Sr /max 
Mooe'  300 
Processor 
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SVftuWH'  PROGRAMMABLE  CONTROLLERS 

APPENDIX  A  —  I/O  SPECIFICATIONS  &  POWER  SUPPLY  LOADING  —  Cont’d 


Ma«iirnyn 

Output  load 
Cur  tent 


|  PC  Po*e»  Supply  Loading  1 

75*.  Outy 

100%  Outy 

Cycle 

Cycto 

HA 

HA 

1500mA 

1 500mA  « 

1500mA 

ISOOmA# 

ISOOmA 

1500mA# 

1500mA 

ISOOmA# 

1500mA 

ISOOmA* 

ISOOmA 

ISOOmA# 

2000mA 

2000mA  * 

2000mA 

2000mA  d 

2000mA 

?000mA  4 

4000mA 

4000mA  * 

4  300mA 

4  300mA* 

2000mA 

2000mA  # 

2200mA 

??00mA  a 

600mA 

600mA 

1000mA 

1000mA 

2000mA 

2L".>0»nA  ■« 

Rack  Cumf  lat.ibuity 

T  OOK  {  GBK  |  MRK  T  I 


*  A  maximum  o<  10  o*  Iru-se  type  module*  imcKa'ed  by  4)  fan  t*  j.*»a 

\4  Nor  ApphCJO it 


APPENDIX  B  —  CLASS  8030  POWER  SUPPLY  SPECIFICATIONS 


For  proper  operation  the  correct  power  supply  must  be  used 
with  a  SY/MAX  programmable  controller  system.  Power 
supplies  with  an  incoming  voltage  of  120  VAC,  240  VAC 
and  24  VDC  are  available.  Use  the  Table  in  Appendix  A  to 
calculate  the  total  load  the  power  supply  will  he  required  to 
handle.  A  75%  duty  cycle  means  that  75%  of  the  I/O  are 


“on"  at  any  given. time.  The  majority  of  applications  fall 
into  the  75%  duty  cycle  category.  With  few  exceptions  a 
power  supply  rated  at  64  I/O  will  be  able  to  handle  64  I/O. 
Model  100  Programmable  Controllers  and  SY/MAX-20 
Processors  have  integral  power  supplies  and  thus  do  not 
need  an  external  supply. 


PS  ao 

102  132  v*c* 


POr*#f  Supply  Type 


inpul  Voltage  Rang* 


Approximate  I/O  Capacity 


Output  Vortage  Range 


Output  Current  Capacity  @  <M0*C 


Output  Current  Capacity 


Outpui  Current  Capacity  (3>  S0-60*C 


APPENDIX  C  —  PROGRAMMING  EQUIPMENT,  I/O,  AND  PROCESSOR  COMPATIBILITY 


Processor* 


512 

5  15  5  25 
_ VOC 

12  4-126 
vex: 

12A 

23A 

2  2A 

9A 

202 

i  9A 

7A 

17  4 

1  6A 

Cass  8020 
Mtxje*  100 


C'.tss  8020 
Model  300 


Cass  8020 
Model  500 


Cass  8020 
Model  700 


Cass  8040 
PCM  110 


CRT  Programmer* 


X  -  Totally  Compatible 
SA  No'  applicable 

’  Po-Ttmes  a  Oass  8010  CRT  as  ir^r'ace 

>  Reguees  a  Class  8010  CRT  'o  pre»i  v  t  an  hr-  vd  i  a  M •■ru-<  * 

o*  CRM  60"  A'jap'e*  '^quitted i  10  print  '.ages 

3  Can  he  c-ji^nn  ted  directly  <o  a  Oe*u»e  TtjO  M  »Jei  S00  a>  ’00  F  "»  **ssor  Or"/  «i 

*  Not  a«  Modet  700  insiruc'ons  are  supported 

*  Mijsi  he  Seres  s  (Rev  2  6i  or  tale*  lo  p*f»y<.im  F  u„it<ng  Pr*r.|  numbers 

*  Most  he  S«res  i  {Rev  2  6i  or  ro  use  rJ  W  TOO  f  <er  </trve 

>  Used  aiith  Analog  rO  Modules  only  Fur  PiD  ■  <*»ih  PUM  Anaw^g  tnj»oi  |W*A  ‘  2 1 ,  *.«  «n-. <i«-  ,*<j 
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SYSTEM  OVERVIEW 

The  Energy  Sentry  Commercial  Demand  Controller  automatically 
controls  peak  kilowatt  demand  by  temporarily  deferring  certain  low 
pr'onty  circuits  These  non-critical  circuits  are  deferred  during  the 
time  the  critical  business  circuits  are  m  use  By  deferring  the  non- 
cnticat  circuits,  KW  demand  charges  are  controlled  to  a 
predetermined  absolute  minimum  Depending  upon  actual 
application  the  most  common  circuits  to  be  controlled  by  the  Energy 
Sentry  System  are  electrical  heating,  air  conditioning,  water 
heaters  coolers,  steam  tables  bun  warmers  air  compressors, 
chillers  process  heaters  dryers  battery  chargers  air  handlers  etc 
All  circuits  to  be  controlled  are  assigned  a  high  to  low  priority  value 


dependant  upon  each  circuit's  relative  importance  to  business 
function  or  comfort  Energy  Sentry  will  automatically  defer  the  lowest  »\ 
priority  Circuit  first,  the  highest  priority  circuit  is  the  as!  10  be 
deferred  In  turn,  the  highest  priority  orr.urt  >S  the  first  10  be  '(-Stored 
and  so  on  Energy  Sentry  s  Logic  module  will  only  defer  circuits  as  £» 
required  to  keep  average  KW  demand  from  exceeding  a  predeter¬ 
mined  level 

All  Energy  Sentry  models  are  equipped  with  a  'Otate  pr  only 
option  (field  selectable)  which  allows  up  to  4  circuits  to  be  controlled  v 
on  an  equal  priority  basis  Thus  up  to  4  controlled  circuits  may  be  N 
assigned  equal  priority  positions 


COMPONENTS 

An  Energy  Sentry  Commercial  Demand  Conirol  system 
consists  of  the  following  system  components 

A  Control  Unit  (4  to  16  Circuits)* 

B  Control  Panel  lAlpha  ES  or  SC)‘ 

C  Current  Transformers  (3  required  for  3  phase  applications) 
D  Watt  Converter 


E  Potential  Transformers  (only  required  *or  some  ited 
applications) 

F  Options*  V, 

•See  System  Cwi"poi  e'  tS  and  Sp.-cf"  aSems  ‘o'  'he  E"0>gy 
Sentry  Re.  vnhal  C./  tref'-rs  to  *  '■d  ye'  i  '31  >p.r  hi  y'S 
Cui  trol  o~l  ■  ■  ■  t r i  panel  h. ...  and  !•.<»  jns 


SPECIFICATIONS 

CURRENT  TRANSFORMERS 
MECHANICAL 

Each  application 
Type 

S  res  a.a'iaoie 

ELECTRICAL 

Pal  os  avaiiaoie 


Three  required 
Rmg  (standard) 

Split  i  optional) 

Standard  IV  i  0  <  2k  0  0 
up  ro  600  MCM| 
l  arge  3  t  D  x  4\-  O  0 

200  5  400  5. 


FEATURES  AND  BENEFITS 

•  Current  Transformer 
wiling  may  De  ccnlgured  to 
readily  adapt  control  unit  to 
mult  pie  service  enhances 
or  multiple  circuit  Dreaxer 
panels 


WATT  CONVERTER 

MECHANICAL 

FEATURES  AND  BENEFITS 

Din  e^S  ons 

7\  i  IV  x  3V 

•  The  watt  r  _".i  rter  aoapts 

Tem-i-ais 

1 4  screw  type 

he  E'e'gy  Sm'tr,  to  three 
chase  service 

ELECTRICAL 

Voltage  nput 

120V 

*3ax  output 

2  0V  DC 

,\*. 


S  . 


POTENTIAL  TRANSFORMERS 
MECHANICAL 

D  ■"  ens'ons 
T  i»m,njis 

ELECTRICAL 

nput  Village 
Output  voltage 


5  * "  x  4  h  x  4" 
4  screw  'ype 

240V  or  2/7V 
120  V  AC 


STANOARO  CONTROL  RANGES 

0  30  KW 
0  60  KW 


ORDERING  INFORMATION  FOR  FURTHER  INFORMATION,  CONTACT: 

See  Energy  Sentry  Commercial  Demand  Controller 
ms'allation  and  E  ectncal  Survey  Form  for  details 
For  further  information  call  or  write  /DC  Incorporated 


jr»3  by  ZOC,  incorporated 
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CONTROL  UNIT 


MECHANICAL 

Standard  Conliol  Points 

Model  8 
Model  12 
Model  16 

Enclosure  Size  (dependent 
Model  8 
Model  12 
Model  16 
Enciosuie  Type 

Relays 

ELECTRICAL 

Power  R.  qu.red 

Relay  Contacts 

O'cuilry 

Shedding  sequence 

E  nvnoninent 

I'  Put  MeaSuiemenl 
Cumpressoi  Pioiection 

Warranty 


4  ielays/8  control  points 
6  i clays/ 1 2  control  points 
8  relays/l  6  control  points 
upon  relay  configuration) 

12”  x  1 2  X  4  or  12  '  X  18”  *  4' 
12”  «  18  x  4” 

12  «  24  ”  x  4  ” 

Indoor  Surface  NEMA  1 
Optional  Hush  cover 
Outdoor  ram  tight  NEMA  3 
Normally  dosed 
DouDle  pole  smgle  throw 
24V  0  C 

1 15  volts  ±  10%  60  hz 

1 5  watts  maximum 

Max  30  amp  branch  circuits 

All  solid  slate 

CMOS  Logic 

Priority  or  rotate/pnority 

(field  seiectadle) 

Operating  Temperatures 
4(j°E  to  1 50”F 
Single  Phase.  240V,  60Hz 

5  minute  delay 

(field  seieciaDie) 

3  year  limited 


FEATURES  AND  BENEFITS 

•  Compatible  with  all  types  ot 
electnc  heating  and  cooling 
systems 

•  Remembers  Set  Point  even 
after  power  oulage 

•  Removable  component 
sub  assembly  for  easy 
enclosure  mounting 

•  Industrial  quality  relays 
assure  long  term  reliability 

•  Compatible  with  all  utility 
control  systems  and  load 
management  systems 


CURRENT  TRANSFORMERS 


MECHANICAL 

Each  application 

Type 

Dimensions 

Type  A 

Type  B 
TypeC 

ELECTRICAL 

Ratios 

Measurement  Range 
Accuracy 


Two  required 

Ring 

Standard  -  7/e  t  D  x  2  'U  0  D 
(up  to  250  MCM) 

Large  -  i  ’/a  i  D  x  2  3/»  O  0 
(up  to  500  MCM) 

Ex-Large  -  3”  i  0  x4  *’0  0 


FEATURES  AND  BENEFITS 

•  Current  Transformer  wiring 
may  be  configured  to  readily 
adapt  control  unil  io  multiple 
service  enhances  oi  multiple 
circuit  bleaker  panels 


Two  avai'abie  S'andard  and  double 
ratio 

UL  approved  200  amps  (standard)  or 
J00  amps  idowbie  'aho) 
t  1  % 


REMOTE  RELAY  UNITS 


MECHANICAL 

Purpose 
f  ■  <  insure  size 
pe  ays 

Relay  Contacts 

Power 

Interconnections  to 
Control  Unit 


ic  coiiOni  ads  at  remote  locations 
12  x  12  x  4  Surface  NEMA  1 
Pour  normally  ctosed  double  pole 
smgie  throw  24V  D  C 
Max  30  amp  b'anch  circuits 
Supplied  by  Control  Unn 
'Class  2) 

Up  io  100  feel 
5  conductor 
'8  gu.ige  wire 


FEATURES  AND  BENEFITS 

•  Allows  mads  io  be 
controlled  ai  u-  "'Ole 
foe  jaons 


CONTROL  CABLE  (not  shown) 
MECHANICAL 


Number  of  Conductors  15 

Wire  Size  2  Conductors.  16  awG  Suanded 

13  Conductors.  22  AWG.  Solid 

insulation  Each  wue  010  PVC, 

Jacket  030  PVC 
2464  300V 


FEATURES  AND  BENEFITS 

•  Allows  standardized  color 
coding  lor  control  panel  - 
control  unil  interconnections 


UL  Style 


C-  139 
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CONTROL  PANELS 

ALPHA  SERIES  — LEO  BAR 

Dimensions 

Mounting 

Electncal  Connections 

Maximum  distance  from 
control  panel  to  control 
unit 

!  Power 

[ 

Status  Lights 

|'  Demand  Selling  Range 
Displayed  Demand  Range 


Over-limit  Indicator 
Display 
Set  Point 
Average  Demand 
Instantaneous  Demand 
Set  Point  Indicator 


o 


Audible  Tone 
Test  Button 


ES  SERIES-STATUS  LIGHT 

Dimensions 

Mounting 

Electrical  Connections 

Maximum  distance  trom 
control  panel  to 
control  unil 
Power 

Staius  Lights 
Oemand  Setting  Range 

Over-linn!  Indicator 
Set  Point  Indicator 

Aud-r  s-  Tone 
Test  Button 


GRAPH  DISPLAY 

6  3la"  h  x  5  5/a '  w  x  t  lit "  d 
Surface 

(Mounting  hardware  supplied) 
1 1  Control  wires  (4  relays) 

1 5  Control  wires  (8  relays) 


100  with  available  cable 
Supplied  by  control  unit 
(Class  2) 

One  per  control  relay 
3  to  30  KW  (standard) 

6  to  60  KW  (with  double  r atio  CT  s) 
0  5  to  30  KW  (standard) 
t  0  to  60  KW  (with  double 
ratio  CT  S) 

Visual  and  audible 

LED  point  highlighted  . 

LED  moving  bar  graph 
LED  moving  bar  graph 
Manually  adjustable  linear 
potentiometer  behind  decorative 
cover 

Variable  switched  (loud.  soft,  oil) 
Verities  audible  over-limit  function 


DISPLAY 

6  Jfa '  h  x  5  Ws  w  x  t  3/4  d 

Surlace 

(mounting  hardware  supplied) 
1 1  Control  wires  (4  relays) 

1 5  Conlrol  wires  (8  relays) 


100  with  available  cab'e 
Supplied  by  conlrol  unit 
(Class  ?) 

One  per  control  relay 
2  to  30  KW  (standard) 

4  to  60  KW  (with  double  ratio  CT  s) 
Visual  ,md  Audible 
Manual  adjustment 
(beninj  decor at-ve  cove*) 

Variable  switch.- j  ilpud  sod  oft) 
Verities  audible  oven  limit  lunclien 


SC  SERIES  — SELF  CONTAINED,  NO  DISPLAY 


MOe"’"  g 

Power 

Status  Light 

Demand  Seeing  Rang., 

Over  linn!  Indicator 

Other  Spei  f",  it1'  in  . 


Interna  '/  conta  "el  n  Cur  ' 

mte-nai 

One 

2  to  25  KW 

Audible  (switched  or  off) 
Remote  (Opt'Onail 

See  control  ur  t 


m 


FEATURES  AND  BENEFITS 

•  Status  lights  indicate  when 
loads  are  being  managed 

•  Unique  display  eases  user 
understanding  of  household 
power  demand 

•  Easy  Set  Point  adjustment 
in  '/}  KW  increments  up  to  10 
KW  (2  KW  increments 
above  1 0  KW) 

•  Hinged  decorative  cover 
protects  agamsl  accidental 
changes  in  Set  Po mi 

•  Convenient  surface 
mounting 


FEATURES  AND  BENEFITS 

•  Status  tights  indicate  when 
loads  are  being  managed 

•  Simple  display  provides 
necessary  user  information 

•  Easy  Sel  Pomi  Adjustment 
in  1  KW  increments 

•  Hinged  decorative  cove’ 
protects  agamsl  accidental 
changes  in  Set  Point 

•  Convenient  Sur'ace 
mounting 


FEATURES  AND  BENEFITS 

•  Conce.i.rr  :  di-mu'  I  ■  . 
(be"  i  J  r  •  , 

COvnr  lor  'e' n  i!  C'  ;  •  ■  ’ ,  :  ■ 
utility  appic.  i""'  -a 

•  Set  Poinf  ad.u  ih  e 
1  KW  increments 

•  LOWO'-i  ihSt.V'e  !  Ojvt 


REMOTE  BU22ER  PANEL  (OPTION,  NOT  SHOWN) 

FEATURES  AND  BENEFITS 

Dirruy*\  .  <' 

2  w  x  4  Vj  n 

•  For  use  $*->'  »?•>  1  So  ? 

COntoin»*iJ  Co'  ’’O'  L’ni! 

Won*-!  '  J 

Flush  stDnrj.inj  smfjjp  g.r1  j  J  bo* 

•  Allow'.  fF*'T ,v.rn  fi  ; 

(no?  by  7  DC i 

fe.iiu"'  •<  •'  ov" 

6 t1 

3  cor ilro*  wir»*'.  (C:  h.  -  2) 

COf\U'i(n 

(18  AWG  ?00 

•  Pi  <;P  .'mJ  .  »’►*  .  Ir”  ' 

LFD  p'lof  .ml  '  i?or 

Reef  iff)  ov^r  1  ,rT‘ :  -  j  -  i  si' 

OP*'’  ■ib'Xj 

A.nu 


SYSTEM  OVERVIEW 

Energy  Sentry  Systems  are  suitable  tor  use  in  all  electric 
homes,  apartments,  condominiums,  and  small  commer¬ 
cial  buildings  Energy  Sentry  models  are  fully  compatable 
with  all  types  of  electric  healing  and  cooling  systems  in¬ 
cluding  Heat  pump,  baseboard,  air  conditioners,  electric 
furnaces,  boilers,  and  all  radiant  heat. 


LOAD  CONTROL  SEQUENCE 

The  Energy  Sentry  sheds  the  least  critical  load  first  when  it  senses 
that  the  average  total  power  consumption  is  about  to  exceed  Ihe 
demand  set  point.  As  necessary,  additional  loads  are  sequentially 
shed  to  prevent  the  metered  demand  from  exceeding  the  demand 
limit  set  point  The  last  load  to  be  shed  will  be  restored  first,  the  first 
load  to  be  shed  will  be  restored  last. 

The  total  power  consumption  is  continuously  averaged  over  the 
metering  penod  Since  the  controller  sheds  loads  only  when  the 
average  demand  reaches  the  set  point,  it  is  possible  lo  operate 
loads  that  are  greater  than  the  demand  setting  during  a  portion  of 
the  metering  period. 

When  operating  m  the  Heat  Balancer  mode,  the  controller  rotates 
the  first  two  relays  every  three  minutes  to  avoid  prolonged  shed 
periods  of  loads  on  the  first  off  relay  This  operation  can  be 
selected  by  jumper  option  in  the  control  unit. 


ORDERING  INFORMATION 

1  Specify  Control  Panel  (Alpha.  ES.  SC) 

2  Specify  Control  Unit  Model  (4.  6.  8.  16) 

3  Specify  Enclosure  Type  (Mndoor.  RRamiight) 

4  Spec.ty  Non-Standard  Options 


Each  Energy  Sentry  System  has  been  designed  to 
automatically  manage  peak  kilowatt  demand  It  constantly 
measures  total  power  consumption  and  maintains  a  pre¬ 
determined  demand  level  by  temporarily  deleting  certain 
loads.  An  Energy  Sentry  System  consists  of  a  control  unit,  a 
control  panel  and  a  set  of  current  transformers. 


CONTROL 

PANEL 


CONTROL 

CABLE 


CONTROL 

UNIT 


LOGIC  V 
CARO  i 


TO  LOADS 


EXAMPLE; 


Conlrol  Parrel 


Control  Unit 


Enclosure  Type 


Alpha 

STANDARD  MODEL  CHART 


Opnons 

- ( - 

Specity 


Model 

Control 

Circuits 

Relays 

Standard 

Current 

Transformers 

Enclosure 

Dimensions 

Shipping 

Weight 

Alpha  81 

8 

4  DPST 

Type  A 

12" x  18" *  4 

23 

Alpha  161 

16 

8  OPST 

Type  A 

12  x  24  x  4 

29 

ES  81 

8 

4  OPST 

Type  A 

12"  X  18"  X  4 

23 

ES  161 

16 

8  DPST 

Type  A 

12"  X  24  x  4  " 

29 

SC  41 

4 

2  DPST 

Type  A 

12  x  12"  x  4 

18 

SC  61 

6 

3  OPST 

Type  A 

12  X  12"  X  4 

19 

SC  81 

_ 8 _ 

4  DPST 

Type  A 

12  x  10  x  4 " 

20 

Contact  factory  for  order  information  on  non  standard  models. 

OPTIONS 

•  Raintight  enclosure  specity  (R) 

•  Mon  slandard  current  transformers,  specify  (8)  (C).  (2x) 

•  Remote  relay  unris.  specify  (RM8) 

Warranty:  3  year  limited  -  see  Owners'  Manual  for  details. 


•  Remote  but/er  panel,  specify  rRBP) 

•  Flush  cover  lor  Hush  mounting  o<  centra1  un  i  ;  ■•City  (F) 

•  Control  cable  avar'dble 't-nglhs  35  bl)  WO  250 
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EX20/40/40H  SERIES  PROGRAMMABLE 
CONTROLLER 


Controlling  your  power  is  easier  than  ever  before 
with  TOSHIBA/HOUSTON’S  EX  20/40/40H  series 
of  Programmable  Controllers.  This  programmable 
controller  is  especially  suited  for  small  scale  control 
systems  w  ith  20  to  120  points  ot  I/O. 

•  LCD  Programmer  enters  programs  in  ladder 
diagram  form. 

•  Status  of  several  elements  can  be  monitored  on  the 
programmer  during  execution. 


•Jump,  edge  trigger,  step  sequence  and  Hip  Hop 
instructions  available  along  with  timer,  counter  and 
master  control. 

•  Program  storage  is  by  battery  backup  RAM  or 

PROM  MODULE. 

•  Expansion  units  can  be  connected  to  increase  the 
number  of  I/O  points  (up  to  120  points). 

•  Compact,  light  weight  unit  can  be  mounted  with 
four  screws,  or  on  DIN  rail. 
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TOSHIBA/HOUSTON 


OVTERIMATIOIMAL  CORPORATION 

EX20/40/40H  SERIES  FUNCTIONAL 
SPECIFICATIONS 


Main  unit  specifications  EX20/40/40H 


ITEM 

EX20 

EX40 

EX4CH 

EXECUTION 

STORED  PROGRAM.  CYCLIC  SCAN  SYSTEM 

PROCESSING 

SYSTEM 

INTERPRETER  (SOFTWARE) 

BIT  PROCESSOR 

EXECUTION 

TIME  (AVE  ) 

60|J  s/step 

60ps/step 

3ps/steu 

MEMORY 

TYPE 

CMOS  RAM  (BATTERY  BACK  UP)/EPROM 

r '’PROM 

SIZE 

510  steps 

1022  steps 

1022  steps 

INPUT/ 

MINIMUM 

12  INPUT +  8  OUTPUT 

24  INPUT  +  16  OUTPUT 

24  INPUT  +  16  OUTPUT 

OUTPUT 

MAXIMUM 

24  INPUT  +  16  OUTPUT 

48  INPUT +  32  OUTPUT 

72  INPUT +  48  OUTPUT 

CONTACT 

Hh,  -riK ,  HH,  -A)?* 

— It— ,  -if-  .  -i(~,  .  H't—  .  H'l- 

OUTPUT 

COIL 

-i  V 

-( 

>- 

STEP 

SEOUENCE 

N/A 

-c- 

H  .  If— 

TIMER 

-C  T  >4  8<o  i  -999  9s) 

— C  T  ) — 1 .  16(0  1-999  9s) 

-<  T  .64(0.1  -999  9s) 

INSTRUCTION 

COUNTER 

-<  C  >-  .8(1  -9999) 

— :c  H  .16(1  -9999) 

-(C)-  .64(1-9999) 

INTERNAL 

OUTPUT  COIL 

64  points 

128  points 

128  pomts 

LATCHED 

COIL 

64  points 

128  pomts 

1 28  points 

FUNCTION 

MASTER  CONTROL 

MASTER  CONTROL.  JUMP.  FLIP-FLOP. 

SHIFT  REGISTER.  STEP  SEQUENCER 

OTHERS 

END 

END 

END 

|  SELF  DIAGNOSIS 

POWER.  RUN,  ERROR.  ALARM.  (PROM) 

Input  specification 


Description 

Type  ol  Inpul 

Ory  Contact 

120VAC 

24VDC 

Rated  Voltage 

N/A 

85- 1 32VAC 

20  4  06  4VDC 

Input  Current 

10mA 

10mA 

10mA 

On"  Delay 

7  5ms 

15ms 

7  5ms 

"OH"  Delay 

t5ms 

15ms 

15ms 

"On"  Voltage 

Junction  Close 

75V 

16V 

Oil  Voltage 

Junction  Open 

25V 

5V 

Withstand  Voyage 

1500VAC  1  minute 

Output  specifications 

Type 

Relay  output 

Tnac  ou'puf 

Tran-.  f  •  nJj.  / 

Rated  voltage 

115/230VAC  24VOC 

tOO-tPOVAC 

24VDC 

Rated  current 

2A 

!A 

1 A 

Maximum  surge 

Current 

6A.  100ms 

30  A  30m  j 

10A  20m  . 

Saturation  voltage 

— 

2V  (ma»  mum) 

2V  (rr  a  *.it.i,mi 

On  delay 

15ms 

0  Ims 

0  3ms 

Otf  de'ay 

10ms 

1  OfT'S 

10ms 

Withstand  voyage 

... 

1500 VAC  1  rr*  ,r;^o 
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TOSHIBA /HOUSTON 

INTERNATIONAL  CORPORATION 


EX20/40/40H  SERIES 

PROGRAMMABLE  CONTROLLERS 


BASIC  UNIT  1 15/230V  AC  POWER  SUPPLY  ** 


Type 

I/O* 

Input 

Output 

Order  No 

i  s:  Pnce 

Dry  Contact 

Relay 

EX20 

MCRB5 

$  490  00 

Dry  Contact 

120V  AC  Tnac 

EX20 

MCABS 

S  614  00 

Dry  Contact 

24V  DC  Transistor 

EX20 

MCDB5 

$  546  00 

EX20 

128 

120V  AC 

Relay 

Fx20 

MAR8S 

$  580  00 

120  V  AC 

120V  AC  Tnac 

CX20 

MAAB5 

$  7'800 

24V  DC 

Relay 

EXPO 

MDRB5 

$  495  00 

24  V  DC 

24V  DC  Transistor 

EX20 

MDDB5 

S  560  00 

Dry  Contact 

Reiay 

EX40 

MCRB5 

$  760  00 

Dry  Contact 

120V  AC  Tnac 

EX  40 

MCAB5 

S 1024  00 

Dry  Contact 

,?4V  DC  Truns  stor 

EX40 

MCDB5 

S  HOP  00 

EX40 

24/16 

120V  AC 

Re'ay 

r  >40 

MARB5 

S  864  00 

1 20V  AC 

120V  AC  Tnac 

Ex  40 

VI A  A  (35 

S 1 084  00 

24V  DC 

Re'ay 

EX  40 

MUHB5 

$  734  00 

24V  DC 

24V  DC  Transistor 

FX40 

MDDB5 

S  817  00 

Dry  Contact 

Relay 

EX-tOH 

MCRB5 

S  ’  048  00 

Dry  Contact 

120V  AC  Tnac 

EX40H 

MCAB5 

S  '  306  00 

Dry  Contact 

24V  DC  Transistor 

PX40H 

MCDBS 

$  1 • 80  00 

EX40H 

24/16 

120V  AC 

Relay 

EX40H 

MARB5 

S’ -20  00 

1 20V  AC 

120V  AC  Tnac 

EX40H 

MAAB5 

SI 340  00 

24V  DC 

Relay 

EX40H 

MDRB5 

S  080  00 

24  V  DC 

24V  DC  Transistor 

EX40H 

-MDDB5 

Si 088  00 

NOTE  Fur  3K  RAM  Model- 'pm  if >  EX40H  MURC5.  I.DC  Programmer  EX20D40PRG  '  **  nnd  Prom  KX2040RM64  (.1  PROM  reamed) 


BASIC  UNIT  24V  DC  POWER  SUPPLY  “ 


Type 

r  f°  n 

Input 

Output 

Model  No. 

List  Price 

EX20 

128 

Dry  Contact 

Relay 

24V  DC  Transistor 

EX20-MCRB6 

EX20-MCDB6 

S540  00 
S591  00 

EX40  ' 

24  16 

Dry  Contact 

Relay 

24V  DC  Transistor 

EX40MCRB6 

EX40-MCDB6 

S780  00 
S840  00 

EX40H 

24  16 

Dry  Contact 

Relay 

24  V  DC  Transistor 

EX40H-MCRB6 

EX40H-MCDB6 

51  060  00 
Si  280  00 

NOTES  ’  See  Die  L'-er's  M.rrm.il  (or  .ill*  u.thle  I/O  CV  infigurarii  >ns 

•  ‘Ail  units  have  PROM  WRITER  and  EE  PROM  ERASE  FUNCTION 
'C. intact  Marketing 


EX20MCRB5 


EX40MCABS 


EX40HMCRB6  s 
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Introducing  Tracer'”,  the  latest  addition  to  the  Trane  family  of 
HVAC  system  controls  This  microprocessor-based  system  can 
save  enough  energy  to  pay  for  itself  m  as  little  as  two  years 

Tracer  works  by  controlling  your  building  s  biggest  energy 
consumer,  the  heating  and  air  conditioning  equipment,  for 
maximum  savings  yet  comfortable  operation 

Even  better,  the  Tracer  computerized  control  panel  is  brought  to 
you  by  Trane,  the  same  people  who  design  and  build  HVAC 
equipment.  It  only  makes  sense  -  -  the  more  you  know  about 
HVAC,  the  better  you'll  be  at  controlling  it 

Look  at  the  ways  Tracer  computerized  control  can  save  you 
money 


Scheduling 


r  ®  f  O; 

•<BV  Mjzr 

@i  =  :W 


Temperature  compensated  control 

In  order  to  ensure  maximum  occupant  comfort.  Tracer 
computerized  control  provides  equipment  cycling  with  automatic 
temperature  override  That  is,  cycling  will  be  reduced  or  stopped 
depending  on  whether  room  temperatures  fall  outside  preset 
comfort  levels  So  it  eliminates  the  guesswork  of  selecting  the 
proper  cycling  strategies 

Demand  limiting 
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Running  HVAC  equipment  when  not  needed  is  a  costly  energy 
dram  Such  times  include  lunch  hours,  evenings  and  holidays 
Although  shutting  units  off  can  be  done  manually,  it's  time 
consuming  and  easily  overlooked  But  by  using  a  scheduling 
program,  the  Tracer'”  control  panel  will  promptly  shut  down 
HVAC  units  at  preset  times 

The  Tracer  control  panel's  scheduling  program  provides  four 
start  stop  times  for  each  load  on  an  eight  day  cycle  It  also 
automatically  accounts  for  leap  year,  holidays  and  daylight 
savings  time 

Duty  cycling 

Duty  cycling  turns  HVAC  equipment  on  and  off  during 
predetermined  periods  to  reduce  operating  time  and  increase 
energy  savings  The  flexible  Tracer  system  allows  eight  cycle 
patterns  for  each  load  And  to  help  assure  equipment  safety, 
Tracer  provides  minimum  on  and  off  protection  timers  for  each 
piece  of  equipment 


Since  demand  charges  typically  account  for  as  much  as  50 
percent  of  your  energy  bill,  this  feature  can  save  you  significant 
utility  charges  over  a  shod  time  To  limit  costly  demand  charges. 
Tracer  computerized  control  gives  you  a  predictive  demand 
program  that  anticipates  building  electrical  demand  peaks  When 
the  Tracer  control  panelsensos  a  peak  is  about  to  occur,  it  simply 
turns  off  selected  loads  on  a  prioritized  basis  until  the  peak 
subsides,  reducing  your  overall  energy  bill 

Optimum  start, stop 

HVAC  equipment  can  waste  energy  by  being  scheduled  to  start 
and  stop  based  on  "worst  case"  conditions  As  a  result,  units  can 
begin  operation  too  early  and  run  too  long  Tracer  computerized 
control,  however,  monitors  indoor  and  outside  temperatures  and 
determines  the  most  efficient  start  and  stop  times  without 
sacrificing  comfort  Tracer  optimum  start  stop  also  allows 
independent  control  of  each  zone 

Night  setback 

Tracer  night  setback  saves  energy  by  automatically  converting  to 
a  nighttime  temperature  setting  This  set  point  overrides  the 
daytime  setting  for  every  load  Units  operate  to  maintain  tin- 
nighttime  setting  until  morning  warm  up  or  cool  dow  Trace- 
night  setback  also  allows  independent  control  of  each  /one 
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Advanced  alarm  system  tells  an  operator 
when  a  problem  occurred. 

— — —  The  Tracer  self  prompting  display  with 
menu  formatting  in  English  easily  walks 
operators  through  system  programming 


The  easy-to-use  Tracer  keyboard  toads 
operators  step-by  step  through  system 
programs,  yet  features  the  capability  to  by¬ 
pass  programs  and  more  quickly  access 
specific  data. 


Indicator  lights  tell  operators  whether 
programs  are  running  properly  or  il 
processes  are  hung  up  or  halted 


§ 


Not  only  is  Trane  dedicated  to  giving  you  (he  bes!  energy  control 
programs,  we  re  committed  to  making  Tracer'"  computerized 
control  easy  to  use. 

Proof  is  the  Tracer  control  panel  s  self-prompting  display  with 
menu  formatting  in  English.  It  walks  operators  step-by-step 
through  system  programs.  And  as  users  become  more 
experienced,  this  advanced  system  lets  them  bypass  menus  to 
more  quickly  access  specific  data. 

Tracer  software  is  organized  into  user-friendly  menu  formats. 
Some  example  menu  listings  include: 

•  Building  Status  —  tells  users  the  status  of  each  load  such 
as  what  is  on  or  off,  what  energy  management  strategy  is 
applied,  or  what  the  temperature  is. 

•  Reports  -  prints  program  reports  on  CRT  or  printer. 


Look  how  easily  the  Tracer  control  panel  leads  operators  through 
system  programming. 
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•  Schedule.  Duty  Cycle  and  Demand  Limit  —  these  menus 
provide  ready  access  to  parameters  needed  for  each 

strategy  in  addition  to  editing  of  the  information  Communication  package  tailored  for  effective  human 

interface 


To  access  menus,  users  simply  press  MENU'  then  NEXT  Once 
landing  on  the  right  menu,  operators  press  SELECT'  From  here, 
the  NEXT'  and  SELECT'  keys  lead  users  to  the  proper  function 
within  the  menu  The  PREVIOUS'  key,  meanwhile,  allows 
operalors  to  back  up  in  case  they  passed  their  desired  location  or 
need  to  access  previous  menus. 

Later,  as  users  learn  where  specific  functions  are  located,  they 
need  only  press  the  number  designating  how  many  steps  away 
the  function  is.  followed  by  NEXT  For  instance.  6  NEXT'  would 
instantly  take  users  to  the  sixth  menu  The  PREVIOUS'  key 
works  the  same  way. 


Depending  on  the  user's  preference,  the  Tracer  control  panel  can 
be  connected  to  a  CRT.  printer  and  or  cassette  tape  player  And  it 
features  capacity  tor  remote  communication  via  telephone 

Both  the  CRT  and  printer  offer  remote  capabilities  for  input  and 
output  Only  a  printer  provides  hard  copy  reports  for  storage 
retrieval  Examples  include  energy  reports  as  well  as  data  trend, 
building  status  and  alarm  summary  A  cassette  player, 
meanwhile,  acts  as  a  data  storage  computer  memory  backup 
system. 
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After-hours  flexibility 


Optional  Boolean  Processing  customizes  HVAC  control 


i 


Tracer's  normal  scheduled  program  can  be  overridden  via  a 
remote-timed  override  switch.  This  allows  occupants  using  the 
building  during  after-hour  or  setback  times  to  simply  turn 
equipment  or  lights  on  or  off  with  the  flip  of  a  switch.  More 
importantly,  the  Tracer  control  pane!  doesn't  forget.  After  a 
specific  time  it  will  automatically  turn  the  equipment  or  lights  back 
to  the  normal  mode 

An  alarm. with  problem-solving  feedback 

The  Tracer  control  panel's  advanced  alarm  system  tells  an 
operator  when  and  where  a  problem  occurred  This  detailed 
summary  eliminates  the  need  to  look  up  error  messages 
Problems  can  be  easily  corrected  —  without  paging  through 
software  codes 

If  desired,  the  Tracer  alarm  can  be  wired  to  a  warning  horn  and/or 
indicated  on  a  remote  CRT  or  printer  The  alarms  are  determined 
by  the  operator  —  you  decide  what  parameters  to  monitor 

Trouble-shooting  made  easy 

Smart  Tracer  self-diagnostic  capabilities  quickly  tell  operators 
where  a  problem  is  When  the  panel  is  first  turned  on,  system 
cards  are  immediately  checked  for  healthy  program  memory  and 
linkages  —  RAM  and  ROM  Indicator  lights  flash  if  cards  check 
out  No  light  means  the  card  needs  replacing 

During  operation  self  diagnostics  continue  Panel  lights  for 
ALARM  ,  PROGRAM  and  RUN'  indicate  operation  is  fine  via 
flashing  A  constant  light,  on  the  other  hand,  means  the  process  is 
hur.g  up  while  no  light  means  the  process  is  halted.  If  the  latter 
two  occur,  the  operator  simply  turns  off  the  unit,  opens  the  panel 
then  turns  the  unit  on  to  check  system  cards 


Boolean  Processing  overrides  normal  program  functions  and 
adapts  them  to  unanticipated  circumstances. 

For  instance,  let's  say  an  operator  wanted  to  control  parking  lot 
lights  to  minimize  energy  consumption  yet  provide  security 
Normally  the  building  is  unoccupied  after  8  pm  and  the  lights  are 
turned  off  However,  lights  should  remain  on  if  people  are  in  the 
building.  Using  Boolean  Processing,  the  parking  lot  lights  can  be 
controlled  by  monitoring  two  separate  conditions  —  time  and 
equipment  override  switches  Therefore,  if  someone  is  in  the 
building  after  8  pm.  the  parking  lot  lights  will  remain  on 


Software  and  hardware  you  can  depend  on 

The  Tracer  control  panel  arrives  at  your  building  completely 
factory  checked  —  from  components  to  subassembly  - 
configuration  to  full  run  test  This  thorough  check  helps  ensure 
smooth  installation  and  more  dependable  operation  In  addition, 
the  Tracer  control  panel  features  battery  backup  to  keep 
programs  intact  in  case  of  power  loss  for  up  to  48  hours 

Flexibility  to  buy  for  today  and  add  for  tomorrow 

The  flexible  Tracer  system  lets  you  buy  what  you  need,  rather 
than  make  you  purchase  capacity  you  can't  use  The 
arrangement  is  simple.  Control  points  are  purchased  in 
increments  of  0,  8  or  1 6  while  analog  and  binary  input  points  are 
purchased  in  allotments  of  0,  4,  8.  1 2  or  1 6  —  fust  so  the  total  of 
each  is  no  more  than  16 

This  modular  design  approach  lets  you  add  capacity  as  you  need 
it.  Just  order  the  necessary  additional  cards,  insert  into  place  and. 
in  seconds,  you've  expanded  your  system's  capabilities 
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Facilitec  Control's  MP-128  is  both  a  menu-driven  energy 
management  system  and  a  programmable  controller  tor 
building  automation.  Its  uniqueness  is  that  combination 
—  the  combining  ot  all  the  accepted  EMS  strategies 
together  with  a  proprietary  controls  programming 
language  called  Versitec'". 

The  prewritten  EMS  strategies,  which  come  with  the 
panel's  112K  ot  ROM,  have  English  prompts  for  the 
selection  of  operating  parameters  Versitec '"  allows 
additional  control  programs,  operating  within  the  128K  of 
RAM  provided,  to  implement  virtually  any  control 
sequence  the  user  can  logically  describe. 

The  MP-128  also  comes  with  prewritten  PlD  control 
firmware  for  Direct  Digital  Control. 

Choosing  the  MP-128  avoids  the  choice  between  an 
EMS  or  a  programmable  controller  —  you  get  both,  at  a 
fair  price  for  either. 

SYSTEM  FUNCTIONS: 

A.  Energy  Management: 

Pre-programmed  algorithms  resident  in  firmware 

■  Demand  monitoring  with  Load  Shedding  Control. 

■  Temperaure  Compensated  Duty  Cycling. 

■  Night/Weekend  Setback  with  Optimum  Start/Stop. 

B  Enthalpy  Control. 

■  Timed  Events  with  built-in  Real  Time  Clock. 

■  Virtually  unlimited  controls  strategy  with  Versitec'",  a 
powerful,  built-m  programming  language 

B.  Direct  Digital  Control: 

Versitec'"  set  point  commands  and  Slave  Panel  stand 
alone  PlD  make  Direct  Digital  Control  affordable,  and 
easy  to  implement. 

■  Transducer  Control, 
d  Floating  Pomt  Control 

C.  Facilities  Management: 

Assists  the  facilities  manager  in  many  otherwise  time- 
consuming  chores. 

■  Control  of  lighting,  hot  water,  etc  with  Timed  Events 
O  Monitoring  of  temperatures,  pressures,  door  switches, 

smoke  detectors,  etc. 

Cl  Keep  track  of  off  hours  energy  use  of  tenants. 

D.  Maintenance  Management 

Helps  make  Preventive  Maintenance  the  rule,  rather  than 
the  exception 

■  Prints  notification  reports  of  scheduled  maintenance. 

■  Reports  impending  equipment  failures, 

■  Maintains  equipment  run-time  and/or  count  totalisation. 

E.  System  Alarms: 

Built-in  screens,  files,  and  reports. 

■  Provides  smgle  phase  protection  for  critical  3  phase 
loads 

■  Analog  Inputs  outside  users  specified  limits  and  times 
B  Relational  alarms  using  digital  input  and  digital  output 

comparisons 

■  Digital  Input  (switch  closure)  for  unauthorized  change 
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F.  System  Reports: 

Logs  and  Histories. 

■  Printed  records  of  important  information  can  be 
manually  or  automatically  printed  at  user  defined 
intervals. 

■  Ample  RAM  provided  for  user  defined  histories  and 
logs  using  English  prompts. 

■  Status  reports  in  English  by  panel  or  by  logically 
related  groups 

G.  Telephone  Interface: 

Standard  Dial-Up  Telephone  Lines, 

■  Allows  access  from  a  remote  location 

FEATURES: 

B  128K  of  RAM;  112K  of  ROM,  providing  all  the 
widely  accepted  energy  management 
strategies  prewritten  in  firmware. 

□  Direct  digital  control  of  variable  air  handling 
systems,  cold  decks,  mixed  air,  etc. 

■  DDC  implemented  through  stand  alone  Slave 
Panels  utilizing  their  own  PlD  firmware. 

■  Versitec'"  —  An  extremely  powerful  on-line 
user  oriented  programming  language. 

■  Real  time  multitasking  operating  system. 

B  Power  failure  protection:  Battery  backed-up 
real  time  clock;  Battery  backed-up  RAM; 
Auto-restore  from  bubble  memory  module. 


Facililec MP/SA-128  Series  functional  block  diagram. 


MP-128  MASTER  PANEL  SPECIFICATIONS: 


Operating  Environment 
Communications: 


I/O  Configuration 
16  Digital  Inputs: 


16  Digital  Outputs: 


16  Analog  Inputs: 


Demand  Meter  Input: 
Overrides: 

Enclosure: 

Weight 

MP-128  POWER  SUPPLIES: 

Input  Power 
Power  Consumption: 

Overload  Protection: 

Operating  Environment 


Enclosures: 

Weight 


Temperature  0  C  to  /  0  C 
Humidity  95%  RH,  non -condensing 

2  —  RS422  Ports,  one  for  Master  to  Slave  communication, 

one  for  future  Master  to  Master  communication 

6  —  RS232C  Ports,  four  currently  in  use,  two  for  future  applications 


Source  voltage  supplied 
Optically  isolated 

300  MA  at  12  volts  supplied  for  each  output 
Software  Selectable: 

Normally  open 
Normally  closed 
Alternator 

•Transducer/DDC  with  100  millisecond  resolution 
Floating  point/pulse  width  modulation  at  100  millisecond  resolution 
Analog  output  by  pulse  width  modulation 
±  2%  of  full  scale 

12  bit  resolution 
4-20  MA 

8  ranges  from  0-0100  volts  to  0  10  volts 

Current  source  provided  to  read  resistance  devices 

Voltage  source  provided  to  read  1C  Temperature  Transducers 

One  pulse  initiator  input  for  power  demand  monitoring 
Three  position  toggle  switches  for  each  load 
Locking  NEMA  —  1  type,  18y«"x15"x4W" 

1 3  pounds 


115/230  VAC  t  10%.  47  440  HZ  (UL.  CSA,  VDE) 


230  Watts,  max 
Input  luse  protected 

Temperature  0  C  to  70  C 
Humidity  95%  RH,  non-condensing 

18"  X  15"  X  4";  12"  X  10"  X  4" 

30  pounds,  10  pounds 


X600  Jersey  Court 
RA-igh,  NC  2761 2 
9)9/782-2367 


The  technical  contents  of  this  document,  while  accurate  as  of  the  date  of  publication,  are  subject  to  change  without  notice 
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TheTMS480E  is  the  full-function,  stand¬ 
alone  energy  management  system  which  has 
created  a  change  in  the  standards  by  which 
other  systems  are  measured. 

Superiority  Through  Modularity 

TheTMS480E  15  r  "  - 

modular  in  both  con-  pi  p 

cept  and  construction.  t  -reu.  schFi^LE 

As  a  result,  you  can  r-iir^KU 

tailor  a  system  to  suit  _ m-elo ck-lohD  si 

your  current  needs,  no  - - 

more  and  no  less,  and  p|;"'bs'  h''i=r 

retain  the  option  of  03=  33  ds=  - 

expanding  your  system  II  I 

should  your  needs  - 

change.  03-  27-84  THf 

Load  capacities  can  , 

be  increased  in  incre- 

ments  of  four,  to  a  0  35  50 

maximum  of  sixteen  L . .  . . .  ...T 

loads  in  the  Master  Control  Unit  (MCU). Then, 
by  combining  up  to  four  Remote  Satellite  Units 
(RSU),  each  adding  another  four  to  sixteen 
loads,  the  total  system  capacity  expands  to 
eighty  loads.  ^ ____ 


Modularity  means  the TMS480E  is  econom-  _ 
ical-not  only  to  acquire  but  also  to  install,  even  v 
in  retrofit  situations.  A  double  twisted  pair  con--' 
nccting  the  MCU  to  each  RSU  allows  loads  to 
be  wired  to  the  nearest  RSU,  which  may  be  %- 
installed  up  to  1,000  feet  away  from  the  MC  U. 


lEMFCF): 
01=  35  0 

03=  33  0 

03=  —  0 

n  u  - _  r. 

u  a-  Li 


iEMU : 

5-CL0i:K- 

5-HiST0F;Y 


03=  — 
10=  — 
11=  — 
13=  — 


12=  -- 
I  H=  — 
15=  - 
I  E  =  30 


riiough  the  I  MS480E 
offers  power  line  earner , 
as  an  option,  in  many  • 
installations  it  is  un- 
necessary  since  the 
unique  RSU  pros  ides 
tremendous  installation 
flexibility. 


g=  ~~  IE:  SD  I  Abundant  Inputs 

El  1  '  PM  A  total  of  80  analog 

Ji<s=?a  inputs  are  included  withv' 

a  .  yscT  roiHT  a  complete  TMS4S0E 

i  i.DQ  '  0  350  kw)  system -16  in  the  MCLL^-' 

I.  ■■■  - . —  1.  . . . J  and  16  in  each  addi-  _ 

tional  RSU.  Pins,  four  digital  inputs  for  demand 
control  are  built  into  every  MCU. These  inputs  .x 
are  not  options. They’re 
included  and  ready  for 
you  to  use.  N. 

With  the  availability 

of  many  varied  inputs,  ^ 

you  can  create  a  highly  *  r. 

sophisticated  program  ’  ^ 

with  a  broad  assort¬ 
ment  of  variables  using 
the TMS4S0E’s  unique  ^ 

crisp  full-dot  matrix 
display. 

The  self-p  rompting  1  I  V 

screen  makes  program¬ 
ming  a  cinch.  Even  a 

novice  operator  can  I*, 

become  an  expert  pro¬ 
grammer  in  a  few 

minute's.  (V 
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Run  vs.  Program 

The  security  of  your  system  program  is  pre¬ 
served  by  key-switch  access,  but  theTMS480E 
still  can  provide  vital  information  without  the 
key,  while  in  the  run  mode.  Look  closer. 

You  can  determine  the  current  status  of  all 
inputs  and  outputs,  read 

real  time  status  of  KW  u  j  eyr 

demand,  and  exercise  the  l  -Dull?  LOG  ao-Dfii 
option  of  overriding  any  fig”  §jj:{{|}} 

load  for  a  limited  time  H-iilL  IMF .  •  3  ' 

through  the  keypad.  In  - ----- - - : 

the  run  mode,  you  can  ^  ‘  7 *  j  CbC-w- 

still  review  all  schedules  oue?  PiDEs  =  02  03 

in  your  system.  Ij:  12=00 

loalteroreditasched-  L- 
ule,  switch  the  key  to  the  d  h  T  £  - :  3  -si-a't 

program  mode.  Then,  by  •  i"iil 

simply  advancing  to  the  'b  f3 .»?  ; 

^dfsi  red  screen  and  posi-  '  H  -uti-  \i 

^jrninn  the  cursor  in  the  L-  _ _  ■  _ 

proper  position,  you  can  make  a  desired  change 
in  your  program.  Its  that  simple. 

Vital  Histories 

The!  MS480H  provides  a  wealth  of  his¬ 
torical  documentation  which  you  need  to  fine 


DftTE-OS-iO-SH  (-GO 
tiT  i  0 ;  i  2  hri,  KW=i 

Tf  =  53T  iVr'!3:G0  : 
Ti-  11  F  ri  f  □  E '  Q □  ; 
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tune  your  system.  For  the  current  day,  you  can 
read  total  KWH,  peak  demand  (KW),  tempera¬ 
tures  (outside  and  inside),  and  the  status  of 
loads  in  override  during  the  peak.  In  addition, 
you  can  determine  current  day  high  and  low 
temperatures  and  their  times,  both  inside  and 
outside. 

Ipy  MjTMj  j ;  By  continuing  to  press 

sv:«  5-iiLL  IMP.  (2-DftV  UM)  the  “Next”  key,  the  same 

information  is  displayed 
for  each  day  for  the  last  30 

- -  days.  As  a  result,  you  can 

.  ta-0  Ib  easily  make  informed  pro- 

-  ab  r,  Ic-  ac  r,  '  .  .  .. 

gramming  decisions. 

ai  r  ht  qI  -Io  2m  Graphic  histories  are 

. .  also  displayed.  You  can 

Kt'.'H :  3Q331  access  24-hour  demand 
histograms  for  the  last  30 

Tipi  ,*#/-  i  ?sa  days,  rt'‘Kl  hour|y tcm- 

:  ri-  12  peratures  (both  outside 

-TC-  ..  -■  .  and  inside)  for  the  last  30 

days,  and  obtain  comprehensive  temperature 
read-outs  on  each  of  80  inputs  for  the  last  30 
hours.  It’s  easy  to  identify  the  causes  of  energy 
consumption  and  judge  the  extent  of  required 
remedies. 

These  exclusive  features  are  available  only 
with  theTMS480E. 

Options  and  More. 

Remote  communications  is  available  using  an 
IBM  PC  computer  system  along  with  our  pow¬ 
erful  remote  communications  software  package 
One-way  and  two-way  power  line  carrier  are 
available,  and  an  array  of  temperature  sensors 
contribute  to  the  versatility  of  the  TMS4S0F. 

When  you  take  a  closer  look,  it’s  easy  to  see- 
why  theTMS480K  is  rapidly  becoming  the 
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standard  by  which 
other  energy  man¬ 
agement  systems  are 
compared. 
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Triangle  MicroSy stems,  Inc. 
8600  Jersey  Court 
Raleigh, North  Carolina  T~6 1 T 
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Programming  is  simple  using  the  menu  control  mid 
the  blinking  cursor  which  prompts  the  user  to 
enter  error-free  programs.  These  functions  can 
make  the  novice  operator  into  an  expert  in  minutes. 


PROGRAM  MENU= 

I  -SOitt'ULES  5-F.EMmTE  »>UEf;f.lt-E 

E-KEV'M*  ('MEiiR'.t'E 
3-i;L">:K  1- IMF  UTS  uUERRIOE 

H-"FF  "M  LIMITS  C-t'EMlHMD 


Onto  a  security  key  is  switched  to  the  program  mode,  a  menu 
appears.  Simply  press  the  mimhcr  associated  w  ith  the  desired  func¬ 
tion.  As  shown,  the  user  has  a  full  variety  of  functions  from  schedules 
and  holidays  to  demand  limiting,  along  w  ith  an  assortment  of 
overrides. 


By  pressing  Number  1  a  new  menu  appears  that  allows  the  user  selec¬ 
tions  which  include  a  daily  repeat  schedule,  a  temperature  initiated 
schedule, and  optimum  start  and  stop. 


SCHEDULES  MENU : 

I  -ciillV  (REPEATS)  S-vFT.  START  (HEAT) 

2-uHE  TIME  G-of  T.  STiiF.T  )'»L) 

3 F.F;IE*E  l-eFT.  STOP 

S-IHFUr-IMITItiTEO  E- ALARMS 


LI-01  l.t>  i.'FF  =H«N  GB :  30  nM 

LD  nM  :Mi>H  05  -30  FM 

f-::inT  OttV:  0  TOE  <-TEC'  THU  ff;l  0 
T " T  CYCLE  >.M!H>=3D  t>FF=B5  hT  80  F 

sfrif-'F.  1 01  - 15)  "01  tiFFrOS  «T  IQ  F 


The  cursor  prompts  the  user  to  enter  correct  data  only.  Entire  weekly 
schedules  w  ith  temperature  compensated  duty  cycling  sail  he  entered 
;n  one  step.  By  using  the  cursor  control  keys,  editing  is  the  easiest 
function  of  all. 


Hie  optimum  start  stop  pri  'grams  use  the  cursor  to  prompt  entries 
of  start'  stop  times  needed  to  reach  the  target  temperatures.  This  two- 
dimensional  matrix  can  have  either  fixes!  times  or  can  he  totally  self¬ 
learning. 
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The  input  initiated  schedule  allows  the  user  the  ability  to  control 
loads  based  on  temperature  rather  than  time  or  demand.  Hus  crc.ites 
many  useful  and  innovative  applications,  including  allowing  the 
TMS480E  to  replace  thermostat  functions. 


The  TMS4X0E  contains  essential  on  off  limiting  programs  to  prevent 
shortcvclingof  loads  Tor  demand  load  shedding,  maximum  off  times 
can  also  be  specified. 
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Demand  load  shedding  is  simple  to  program  and  extremely  flexible 
in  design  strategy.  With  64  loads  c  apable  of  being  shed,  the  user  can 
program  both  a”first  off  last  on”  and'ora  rotational  strategy  to  limit 
demand.  Multiple  demand  set  points  may  also  he  entered. 


Specifications 

Master  Control  Unit 


MCU) 
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Range  1"  h  to  *  mJ.ird 

4n  T  to  -  212  f  > •ptional 
Hr’.iv  ■  *. 1 1 p ill s  ''1*1)7  ilrv  c-.tu.uts 
..r  M'S  |  24  VAC. 
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Remote  Satellite  Unit 
(RSU) 

Sot  12."  ■  12 •  ■  4"..- 

Wr.clht  20  lbs 
4  T<>  1*  rcl.iv  >  itputs 
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Miscellaneous: 
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Programming 
capabilities  include: 

Tirni  of  tl.i\  xx  ht  doling 

<  )tie  lime  v  ht  doling 

T<  Tpt  r  .mm  ii ii I i.l ted  scheduling 
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